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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Darns,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed  investigation  and 
analyses  involving  topographic  mapping,  subsurface  investigations,  test¬ 
ing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condi¬ 
tion  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  ac¬ 
tion,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating  en¬ 
vironment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolu¬ 
tionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aid  in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 


TABLE  OF  CONTENTS 


Preface 

Assessment  of  General  Conditions  i 

Overview  Photograph  ii 

Section  1  -  Project  Information  1-4 

Section  2  -  Engineering  Data  5-6 

Section  3  -  Visual  Inspection  7-8 

Section  4  -  Operation  and  Maintenance  Procedures  9 

Section  5  -  Hydrologic/Hydraulic  10-12 

Section  6  -  Structural  Stability  13-16 

Section  7  -  Assessment/Remedial  Measures  17 


APPENDIX 

Photographs  A 

Visual  Inspection  Checklist  B 

Hydrologic/Hydraulic,  Engineering  Data  and  Computations  C 

References  D 

Stability  Analysis  E 

Previous  Inspection  Reports/Available  Documents  F 

Drawings:  G 

Figure  1  -  Location  Map 

Figure  2  -  Plan  View  of  Dam 
Figure  3  -  Foundation  Exploration  Plan 

Figure  4  -  Record  of  Foundation  Exploration,  Profile  and  Section 

Figure  5  -  Record  of  Foundation,  Exploration,  Sections  and  Logs 

Figure  6  -  Record  of  Foundation,  Exploration,  Sections  and  Logs 

Figure  7  -  Foundation  Exploration  Logs 

Figure  8  -  Foundation  Treatment 

Figure  9  -  Embankment  Sections 

Figure  10  -  Left  Abutment  Details  -  As  Built 

Figure  11  -  Outlet  Works,  Plan,  Profile  and  Sections 

Figure  12  -  Outlet  Plan  and  Sections  -  As  Built 

Figure  13  -  Intake  Sections  -  As  Built 

Figure  14  -  Intake  Plan  and  Sections 

Figure  15  -  Spillway  Plan  -  As  Built 

Figure  16  -  Spillway  and  Channel,  Plan  and  Profile 

Figure  17  -  Spillway  Weir  Details  -  As  Built 

Figure  18  -  Spillway  and  Channel  Sections 

Figure  19  -  Spillway  Plan  and  Elevation 

Figure  20  -  Spillway  and  Walls  Details 


PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 

County: 
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Date  of  Inspection: 

ASSESSMENT  OF  GENERAL  CONDITIONS 

The  Phase  I  Inspection  of  the  Onondaga  Dam  did  not  indicate  conditions  which 
would  constitute  an  immediate  hazard  to  human  life  or  property. 

The  hydrologic/hydraulic  analysis  indicates  that  the  spillway  is  capable  of 
passing  the  Probable  Maximum  Flood  (PMF)  with  3.7  feet  of  freeboard.  There¬ 
fore,  the  spillway  is  assessed  as  adequate  according  to  the  Corps  of  Engineers 
screening  criteria. 

The  structural  stability  analysis  indicates  that  the  concrete  spillway 
structure  is  stable  under  all  loading  conditions  investigated. 

The  following  is  a  list  of  recommended  measures  to  be  undertaken  to  ensure  the 
safety  of  the  facility: 

1.  The  surficial  cracking  of  the  exposed  concrete  of  the  spillway  structure 
indicates  that  more  serious  spalling  may  soon  occur.  A  protective  coating 
designed  to  protect  against  the  penetration  of  moisture  into  the  concrete 
surfaces  would  serve  to  slow  the  spalling  process  and  preserve  the  con¬ 
crete  in  its  present  condition.  This  coating  should  be  undertaken  in  the 
course  of  standard  maintenance  procedures. 

2.  The  operation  and  maintenance  manual  and  the  emergency  notification  system 
should  be  reviewed  and  updated. 
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PHASE  I  INSPECTION  REPORT 
ONONDAGA  DAM  I.D.  NO  NY  794 
OSWEGO  RIVER  BASIN 
ONONDAGA  COUNTY,  NEW  YORK 

SECTION  1:  PROJECT  INFORMATION 

1.1  GENERAL 

a.  Authority 

Authority  for  this  report  is  provided  by  the  National  Dam  Inspection  Act, 
Public  Law  92-367  of  1972.  It  has  been  prepared  in  accordance  with  a 
contract  for  professional  services  between  Dale  Engineering  Company  and 
the  U.S.  Army  Corps  of  Engineers. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the  existing  condition  of 
the  Onondaga  Dam  and  appurtenant  structures,  owned  by  the  New  York  State 
Department  of  Environmental  Conservation,  Binghamton,  New  York,  and  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or  property  and  to 
transmit  findings  to  the  U.S.  Amy  Corps  of  Engineers. 

This  Phase  I  inspection  report  does  not  relieve  an  Owner  or  Operator  of  a 
dam  of  the  legal  duties,  obligations  or  liabilities  associated  with  the 
ownership  or  operation  of  the  dam.  In  addition,  due  to  the  limited  scope 
of  services  for  these  Phase  I  investigations,  the  investigators  had  to 
rely  upon  the  data  furnished  to  them.  Therefore,  this  investigation  is 
limited  to  visual  inspection,  review  of  data  prepared  by  others,  and 
simplified  hydrologic,  hydraulic  and  structural  stability  evaluations 
where  appropriate.  The  investigators  do  not  assume  responsibility  for 
defects  or  deficiencies  in  the  dam  or  in  the  data  provided. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances 

The  Onondaga  Dam  is  part  of  a  local  flood  protection  project  for  the  City 
of  Syracuse,  New  York.  The  dam  has  an  uncontrolled  outlet  and  an  ungated 
spillway.  Hence,  no  regulation  of  outflow  is  possible  beyond  that  imposed 
by  the  capacity  of  the  outlet  and  spillway.  Onondaga  Dam  is  located 

13.2  miles  upstream  from  Onondaga  Lake  on  Onondaga  Creek.  The  dam  is 
constructed  of  a  rolled  earth  embankment  1,782  feet  long  and  rises  67  feet 
above  the  general  valley  floor.  The  top  elevation  of  526  feet  provides  a 
freeboard  of  5.7  feet  above  the  spillway  design  flood.  The  dam  has  a  top 
width  of  25  feet  with  a  20  foot  macadam  roadway.  The  upstream  face  of  the 
dam  and  downstream  toe  are  riprapped.  The  outlet  is  an  uncontrolled 
circular  concrete  conduit  6-1/2  feet  in  diameter  through  the  dam  near  the 
right  abutment.  A  stilling  basin  with  two  rows  of  concrete  baffles  is 
provided  just  below  the  conduit  outlet.  A  side  channel  spillway  with  a 
concrete  ogee  weir  having  a  crest  length  of  200  feet  and  an  elevation  of 
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504.5  feet  has  been  built  in  rock  at  the  right  abutment.  There  are  no 
gates  or  other  regulatory  devices  on  this  spillway.  The  entire  available 
storage  capacity  of  Onondaga  Reservoir  is  used  for  flood  control.  There 
is  no  provision  for  dead  storage  or  a  conservation  pool  and  when  stream 
flow  is  low,  the  reservoir  is  dry. 

b.  Location 

The  Onondaga  Dam  is  located  on  Onondaga  Creek  in  the  Town  of  Lafayette, 
Onondaga  County,  New  York,  approximately  13.2  miles  upstream  from  Onondaga 
Lake.  ~x 

\ 

c.  Size  Classification 


The  maximum  height  of  the  dam  is  approximately  67  feet.  The  volume  of  the 
impoundment  is  approximately  48,400  acre  feet  to  the  top  of  dam.  There¬ 
fore,  the  dam  is  in  the  intermediate  size  classification  as  defined  by  the 
Reconmended  Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification 


The  impoundment  provides  flood  protection  for  the  City  of  Syracuse.  A  few 
houses  are  located  in  close  proximity  to  the  receiving  stream  approxi¬ 
mately  3000  feet  downstream  of  the  dam.  Further  downstream,  the  receiving 
stream  flows  through  the  City  of  Syracuse.  Therefore,  the  dam  is  in  the 
high  hazard  category  as  defined  by  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams. 

e.  Ownership 

The  dam  is  owned  by  the  State  of  New  York  Department  of  Environmental 
Conservation,  Binghamton,  New  York 

Contact:  Henry  C.  Carroll 

Regional  Flood  Control  Engineer 
New  York  State  Department  of  Environmental 
Conservation 
State  Office  Building 
Binghamton,  New  York  13901 
Telephone:  (607)  773-7763  or 
(607)  775-2545 

f.  Purpose  of  the  Dam 

'  _The  dam  is  used  as  a  flood  protection  facility  for  the  City  of  Syracuse, 

g.  Design  and  Construction  History 

The  Onondaga  Dam  was  designed  by  the  U.S.  Engineer  Office,  Syracuse 
District,  in  1945  and  1946.  Construction  on  the  facility  began  in  May 
1947  by  contract  with  S.J.  Groves  and  Son,  Minneapolis,  Minnesota.  The 
completion  of  the  dam  was  effected  in  August  of  1949.  No  modifications 
have  been  made  to  the  facility  since  its  construction. 
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h.  Normal  Operational  Procedures 

The  rate  of  outflow  from  the  facility  is  fixed  by  the  design  of  the  outlet 
and  spillway  and  no  regulatory  devices  have  been  provided  to  vary  these 
outflows.  The  maximum  flow  through  the  outlet  with  the  pool  at  spillway 
crest  elevation  is  limited  by  design  to  1,270  cfs.  The  operational 
objective  of  the  facility  is  to  limit  reservoir  outflow  so  that  the 
outflow  combined  with  local  runoff  below  the  reservoir  will  not  exceed, 
insofar  as  possible,  the  safe  channel  capacity  below  the  darn.  The 
facility  introduces  sufficient  lag  time  in  peak  runoff  so  that  rises  from 
minor  tributaries  below  the  reservoir  will  not  be  simultaneous  with  the 
mainstream  crest.  The  facility  provides  sufficient  warning  for  local 
interests  in  the  flood  plain  below  the  reservoir  in  the  event  of  floods  of 
such  magnitude  that  spillway  discharges  will  exceed  available  channel 
capacity  below  the  reservoir. 

1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  of  the  Onondaga  Dam  is  68.1  square  miles. 

b.  Discharge  at  Dam  Site 

The  maximum  recorded  elevation  of  485.9  corresponds  to  a  discharge  of 
950  cfs.  The  maximum  reservoir  level  was  reputedly  at  the  approximate 
elevation  of  498,  which  would  correspond  to  a  discharge  of  1,170  cfs. 


Computed  Discharges: 

Ungated  Spillway,  Top  of  Dam 

Ungated  Spillway,  Design  Flood 

Control  Outlet  (with  pool  at  spillway  crest) 

c.  Elevation  (feet  above  MSL) 

82,350  cfs 
48,500  cfs 
1,270  cfs 

Top  of  Dam 

526.0 

Maximum  Pool  -  Design  Discharge 

520.3 

Spillway  Crest 

504.5 

Stream  Bed  at  Centerline  of  Dam 

459 

d.  Reservoir 

Length  of  Spillway  Pool 

18,000  ft. 

Length  of  Normal  Pool 

normally  dry 

e.  Storage 


Top  of  Dam 
Spillway  Pool 


48,400  acre  feet 
18,200  acre  feet 


f.  Reservoir  Area 


2,500  acres 
910  acres 


Top  of  Dam 
Spillway  pool 

g.  Dam 

Type  -  Rolled  earth 
Length  -  1,782  feet 
Height  -  67  feet 
Freeboard  Between  Spillway  Crest  and  Top  of  Dam  -  21.5  feet 
Top  Width  -  25  feet 

Side  Slopes  -  Upstream  and  downstream:  2  hor. :1  vert,  from  top  of  dam  to 
elevation  505.3,  2.5:1  elev.  505.3  to  elev.  485.3,  3:1  elev.  485.3  down 
to  toe. 

Zoning  -  Pervious  fill,  with  rock  drain  at  downstream  toe 
Impervious  Core  -  Impervious  zone  on  upstream  face 
Grout  Curtain  -  Where  limestone  is  encountered 

h.  Spillway 

Type  -  Uncontrolled,  ogee,  side  channel  overflow 
Length  -  200  feet 
Crest  Elevation  -  504.5 
Gates  -  None 

U/S  Channel  -  Impoundment 

D/S  Channel  -  Concrete  floor  discharging  to  rock  cut  channel 

i.  Regulating  Outlets 

One  6.5  foot  diameter  329  feet  long  uncontrolled  outlet 
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SECTION  2:  ENGINEERING  DATA 


2.1  GEOLOGY 


Geologically,  Onondaga  Dam  is  located  in  the  Southern  New  York  section  of 
the  Appalachian  Highlands,  the  major  physiographic  division.  The  area  of 
the  dam  is  in  the  Onondaga  trough  which  is  of  glacial  origin.  Depth  to 
bedrock  is  therefore  highly  variable  and  may  be  as  much  as  600  feet  in 
places  (Faltyn  1957).  Depths  to  bedrock  beneath  the  dam  vary  from 
exposure  of  bedrock  on  the  east  wall  and  in  the  spillway  channel  to  no 
bedrock  encountered  at  depths  of  more  than  100  feet  from  the  center  of  the 
dam  to  the  west  wall.  Exposed  bedrock  is  that  of  the  Onondaga  Formation 
of  Middle  Devonian  age.  The  formation  consists  of  several  members;  a 
S' "ies  of  light  bluish-gray  limestone  layers  from  1  inch  to  2  feet  6 
inches  in  thickness.  Thin  seams  of  calcareous  shales  are  commonly 
present.  Nodules  of  black  chert  are  common  in  some  members.  Where  these 
were  encountered,  the  plans  called  for  the  limestone  to  be  grouted. 

The  left  abutment  is  in  contact  with  deposits  of  a  kame  delta  named  by 
Fairchild  (1909)  "South  Onondaga  Terrace."  It  is  considered  to  be  the 
best  developed  of  the  Tully  Valley  kame  deltas.  This  type  of  deposit 
consists  generally  of  well-sorted  and  well-stratified  silts,  sands  and 
gravel.  It  has  a  high  permeability  probability.  The  soil  type  here,  the 
Palmyra,  has  a  very  rapid  permeable  material  and  is  said  to  be  subject  to 
excessive  seepage. 

Plans  called  for  the  removal  of  unsati sf actory  foundation  material  from 
the  approximate  center  of  the  dam  to  the  left  abutment. 

b.  Subsurface  Investigations 

Detailed  subsurface  information  is  provided  in  the  plans,  Sheets  4  through 
8,  which  are  included  in  Appendix  G.  The  soils  data  shows  that  the  borrow 
material  used  for  the  embankment  is  generally  composed  of  sands  and 
gravels  as  indicated  by  the  designation  of  "pervious  fill"  on  the  typical 
dam  sections. 

2.2  DESIGN  RECORDS 


No  data  was  available  regarding  the  design  of  the  embankment  structure. 
However,  the  plans  included  in  Appendix  G,  the  reservoir  regulation 
manual,  and  the  operation  and  maintenance  manual  which  are  included  in 
Appendix  F,  provide  much  of  the  general  information  used  in  the  design. 

2.3  CONSTRUCTION  RECORDS 


Records  kept  during  the  construction  were  not  available  for  review. 

2.4  OPERATIONAL  RECORDS 


Samples  of  the  operational  records  are  included  in  Appendix  F.  Semi¬ 
annual  readings  are  taken  on  the  piezometers,  settlement  gauges,  and  chan¬ 
nel  wall  alignment.  Additional  piezometer  readings  are  taken  when  the 
impoundment  pool  elevation  reaches  475  and  i lined i ately  after  drawdown  from 
high  water  elevations. 


5 


HO-! 


2.5  EVALUATION  OF  DATA 


The  information  presented  in  this  report  was  obtained  from  the  New  York 
State  Department  of  Environmental  Conservation  and  appears  to  be  reliable 
and  adequate  for  a  Phase  I  Inspection  Report. 


r 
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SECTION  3:  VISUAL  INSPECTION 
3.1  FINDINGS 

a.  General 


The  visual  inspection  of  the  Onondaga  Dam  was  conducted  on  November  21, 
1980.  The  Dale  Engineering  Company  Inspection  Team  was  accompanied  on  the 
inspection  by  Henry  C.  Carroll,  Regional  Flood  Control  Engineer,  from  the 
New  York  State  Department  of  Environmental  Conservation,  Binghamton 
Sub-Office.  At  the  time  of  the  inspection,  no  water  was  impounded  by  the 
facility.  The  weather  was  fair,  with  a  light  snow  cover  on  the  ground. 

b.  Embankment 


The  earth  fill  embankment  showed  no  signs  of  settlement,  sloughing,  or 
misalignment.  The  sod  cover  on  the  earthen  section  was  mowed  and  no  bare 
spots  were  detected.  The  riprap  slope  on  the  upstream  face  was  in  good 
condition  and  minor  displacement  of  stone  has  occurred  near  the  gage 
house.  This  riprap  displacement  is  attributed  to  vandals.  The  stone  toe 
drain  at  the  downstream  slope  is  uniform  in  slope  and  no  signs  of 
sloughing  or  displacement  were  noted. 

c.  Outlet  Control  Structure 


The  inlet  end  of  the  outlet  control  structure  was  free  of  debris  and  water 
flowed  freely  through  the  discharge  pipe.  The  outlet  of  the  control 
structure  was  clear  and  provided  no  obstruction  to  flow.  The  energy 
dissipator  at  the  outlet  was  in  good  condition  and  no  deterioration  was 
noted. 

d.  Spillway 

The  side  channel  spillway  was  in  good  condition.  Only  minor  surface 
cracking  of  the  concrete  surfaces  was  noted.  No  spalling  or  other 
deterioration  was  detected.  The  channel  from  the  spillway  was  clear  and 
no  signs  of  recent  erosion  was  noted. 

e.  Gage  House 

The  gage  house  is  presently  in  operating  condition  and  is  secure  against 
vandalism. 

f.  Reservoi r  Area 


The  reservoir  area  at  the  spillway  crest  extends  approximately  18,000  feet 
upstream  from  the  dam.  There  are  no  known  areas  of  bank  instability  in 
the  impoundment  area. 
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3.2  EVALUATION 


The  visual  inspection  revealed  that  the  embankment  is  in  good  condition 
and  has  been  properly  maintained  throughout  its  life.  No  conditions  were 
detected  which  might  indicate  instability  of  the  structure. 

The  surficial  cracking  of  the  exposed  concrete  of  the  spillway  structure 
indicates  that  more  serious  spalling  may  soon  occur.  A  protective  coating 
designed  to  protect  the  structure  from  penetration  of  moisture  into  the 
concrete  surfaces  would  serve  to  slow  the  spalling  process  and  preserve 
the  concrete  in  its  present  condition.  This  coating  should  be  undertaken 
in  the  course  of  standard  maintenance  procedures . ^  _ .  _ 
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SECTION  4:  OPERATION  ANO  MAINTENANCE  PROCEDURES 


4.1  PROCEDURES 

The  operation  and  maintenance  of  the  Onondaga  Dam  is  conducted  in  accord¬ 
ance  with  the  operation  and  maintenance  manual,  which  is  included  in 
Appendix  F.  Various  modifications  have  been  made  in  the  procedures  out¬ 
lined  in  the  manual.  In  general,  the  facility  is  visited  on  an  average  of 
twice  monthly  with  the  interval  between  visits  being  dictated  by  general 
rainfall  conditions.  The  facility  is  monitored  daily  when  the  depth  in 
the  impoundment  reaches  elevation  475.  At  present,  annual  reports  are 
provided  to  the  U.S.  Army  Corps  of  Engineers  in  lieu  of  the  semi-annual 
reports  stipulated  in  the  operation  and  maintenance  manual.  A  complete 
and  detailed  inspection  is  conducted  every  five  years  by  representatives 
of  the  Buffalo  District  U.S.  Army  Corps  of  Engineers  in  conjunction  with 
representatives  of  the  New  York  State  Department  of  Environmental 
Conservation. 

4.2  MAINTENANCE  OF  THE  DAM 

Maintenance  and  operation  of  the  dam  is  controlled  by  the  New  York  Depart¬ 
ment  of  Environmental  Conservation.  Personnel  from  this  agency  provide 
all  maintenance  and  operation  activities  at  the  facility.  Annual  reports 
are  provided  to  the  U.S.  Army  Corps  of  Engineers,  Buffalo  District. 

4.3  MAINTENANCE  OF  OPERATING  FACILITY 

There  are  no  gates  or  control  valves  which  require  maintenance  at  this 
facility. 

4.4  DESCRIPTION  OF  WARNING  SYSTEM 

The  reservoir  regulation  manual  for  the  Onondaga  Dam  and  reservoir  is 
included  in  Appendix  F.  This  manual  specifies  communication  channels 
which  should  be  utilized  if,  in  the  judgement  of  the  flood  control 
engineer,  spillway  discharge  appears  to  be  imminent.  The  details  of  the 
dissemination  of  this  information  is  not  stipulated.  However,  it  is 
assumed  that  appropriate  notification  to  the  public  would  be  provided  by 
the  Buffalo  District  and  by  the  U.S.  Weather  Bureau.  The  data  provided  by 
the  New  York  State  Department  of  Environmental  Conservation  showed  no 
evidence  that  the  list  of  persons  to  be  contacted  in  the  event  of  an  emer¬ 
gency  has  been  updated  since  the  original  publication  of  the  document. 

4.5  EVALUATION 

The  dam  and  appurtenances  are  periodically  inspected  by  the  New  York  State 
Department  of  Environmental  Conservation.  The  facility  is  presently  in 
good  condition  and  properly  maintained.  The  operation  and  maintenance 
manual  should  be  reviewed  and  updated  to  reflect  current  needs.  The 
emergency  notification  system  should  be  reviewed  and  updated. 
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SECTION  5:  HYDROLOGIC/HYDRAULIC 
5.1  DRAINAGE  AREA  CHARACTERISTICS 


The  Onondaga  Dam  is  a  flood  control  structure  located  about  4  miles  south 
of  Syracuse  in  the  Onondaga  Indian  Reservation.  The  dam  has  a  drainage 
area  of  68  square  miles,  which  is  characterized  by  wooded  and  agricultural 
areas.  The  drainage  area  consists  of  a  fairly  wide  valley  bottom  and 
moderate  to  steep  hillsides.  In  the  lower  reaches  of  the  basin,  the  wain 
stem  and  the  West  Branch  of  Onondaga  Creek  have  a  shallow  slope,  whereas 
the  streams  in  the  upper  reaches  of  the  basin  are  steeply  sloped.  The  dam 
is  situated  on  the  Onondaga  Creek  and  has  a  surface  area  of  approximately 
910  acres  at  the  spillway  crest.  However,  due  to  the  operation  of  the 
structure  as  a  flood  control  facility,  the  reservoir  area  is  normally  dry. 

5.2  ANALYSIS  CRITERIA 


The  purpose  of  this  investigation  is  to  evaluate  the  dam  and  spillway  with 
respect  to  their  flood  control  potential  and  adequacy.  This  has  been 
assessed  through  the  evaluation  of  the  Probable  Maximum  Flood  (PMF)  for 
the  watershed  and  the  subsequent  routing  of  the  flood  through  the  reser¬ 
voir  and  the  dam's  spillway  system.  The  PMF  event  is  that  hypothetical 
flow  induced  by  the  most  critical  combination  of  precipitation,  minimum 
infiltration  loss  and  concentration  of  run-off  of  a  specific  location  that 
is  considered  reasonably  possible  for  a  particular  drainage  area. 

The  hydrologic  analysis  was  performed  using  the  unit  hydrograph  method  to 
develop  the  flood  hydrograph.  Due  to  the  limited  scope  of  this  Phase  I 
investigation,  certain  assumptions  based  on  experience  and  existing  data, 
were  used  in  this  analysis  and  in  the  determination  of  the  dam's  spillway 
capacity  to  pass  the  PMF.  In  the  event  that  the  dam  could  not  pass  1/2 
the  Probable  Maximum  Flood  without  overtopping,  additional  analyses  are  to 
be  performed  on  potential  dam  failures  if  the  dam  is  designated  as  a  High 
Hazard  Classification.  This  process  was  done  with  the  concept  that  if  the 
dam  was  unable  to  satisfy  this  criteria,  further  refined  hydrologic 
investigations  would  be  required. 

The  U.S.  Army  Corps  of  Engineers'  Hydrologic  Engineering  Center's  Computer 
Program  HEC-1  DB  using  the  Modified  Puls  Method  of  flood  routing  was  used 
to  evaluate  the  dam,  spillway  capacity,  and  downstream  hazard. 

Unit  hydrographs  vere  defined  by  Snyder  coefficients,  Ct  and  Cp.  Snyder's 
Ct  was  estimated  to  be  2.0  for  the  drainage  area  and  Cp  was  estimated  to  be 
0.625.  The  drainage  area  was  divided  into  sub-areas  to  model  the  varia¬ 
bility  in  hydrologic  characteristics  within  the  drainage  basin.  Run-off, 
routing  and  flood  hydrograph  combining  was  then  performed  to  obtain  the 
flow  into  the  reservoir.  In  this  analysis,  the  reservoir  pool  was  assumed 
to  be  at  the  spillway  crest  elevation  at  the  start  of  the  storm  and  out¬ 
flow  through  the  low  level  outlet  was  assumed  to  be  zero. 
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The  Probable  Maximum  Precipitation  (PMP)  was  20.5  inches  according  to 
hydrometeorological  Report  (HMR  #33)  for  a  24-hour  duration  storm, 

200  square  mile  basin,  while  loss  rates  were  set  at  1.0  inches  initial 
abstraction  and  0.1  inches/hour  continuous  loss  rate.  The  loss  rate  func¬ 
tion  yielded  84  percent  run-off  from  the  PMF.  The  peak  for  the  PMF  inflow 
hydrograph  was  86,904  cfs  and  the  1/2  PMF  inflow  peak  was  43,232  cfs.  The 
storage  capacity  of  the  reservoir  above  the  spillway  reduced  these  peak 
flows  to  59,412  cfs  for  the  PMF  and  27,141  cfs  for  the  1/2  PMF  flow. 

5.3  SPILLWAY  CAPACITY 

The  spillway  is  an  uncontrolled  ogee  shaped  weir  200  feet  in  length  with  a 
discharge  capacity  of  82,350  cfs  at  the  top  of  dam  elevation. 

SPILLWAY  CAPACITY 


Flood 


Peak  Discharge 


Capacity  as  %  of  Flood  Discharge 


PMF  59,412  cfs  139% 

1/2  PMF  27,141  cfs  303% 


5.4  RESERVOIR  CAPACITY 


The  reservoir  storage  capacity  was  obtained  from  the  "Onondaga  Dam  and 
Reservoir  Regulation  Manual"  (See  Appendix  F).  The  resulting  estimates  of 
the  reservoir  storage  capacity  are  shown  below: 


Top  of  Dam  48,400  Acre  Feet 

Spillway  Crest  18,025  Acre  Feet 

5.5  FLOODS  OF  RECORD 

The  maximum  recorded  reservoir  pool  was  recorded  as  elevation  485.9  on 
April  1,  1960.  This  pool  level  would  correspond  to  a  discharge  of  about 
950  cfs  through  the  low  level  outlet.  Prior  to  this  runoff  event  the 
reservoir  was  essentially  empty.  The  highest  water  level  encountered 
during  the  operation  of  the  facility  was  reportedly  approximately  at  the 
upstream  toe  of  the  spillway.  This  would  correspond  to  an  elevation  of 
about  498. 

The  maximum  flood  of  record  for  the  creek  occurred  in  March  1920  (before 
the  project  was  built)  and  had  a  peak  discharge  of  about  6,000  cfs  in 
Syracuse.  During  the  operation  of  the  structure,  the  Dorwin  Avenue  gage 
in  Syracuse  has  recorded  flows  of  3,260  cfs  on  July  3,  1974  and  3,200  cfs 
on  June  23,  1972  (References  16  and  17).  The  Dorwin  Avenue  gage  is 
downstream  of  the  dam  and  has  a  drainage  area  of  88.5  square  miles  as 
compared  with  a  drainage  area  of  68  square  miles  at  the  dam. 
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5.6  OVERTOPPING  POTENTIAL 


The  HEC-1  DB  analysis  indicates  that  the  spillway  can  pass  the  PMF  with 

3.7  feet  of  freeboard  and  the  1/2  PMF  with  10.5  feet  of  freeboard. 

5.7  EVALUATION 


The  hydrologic/hydraulic  analysis  indicates  that  the  spillway  is  capable 
of  passing  the  Probable  Maximum  Flood  (PMF)  with  3.7  feet  of  freeboard. 
Therefore,  the  spillway  is  assessed  as  adequate  according  to  the  Corps  of 
Engineers'  screening  criteria. 
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SECTION  6:  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 


This  flood  control  structure  consists  of  an  earth-filled  embankment  with  a 
concrete  side  channel  spillway.  The  emergency  spillway  comprises  the 
rightmost  section  of  the  dam  with  the  earthen  embankment  stretching  from 
the  left  side  of  the  spillway  across  the  valley.  A  road  is  located  on  the 
crest  of  the  embankment,  providing  access  from  the  left  abutment. 

The  upstream  face  of  the  dam  is  lined  with  riprap,  whereas  the  downstream 
face  is  covered  with  sod  down  to  the  rock  toe.  The  low  level  outlet, 
consisting  of  a  concrete  conduit,  extends  through  the  right  portion  of  the 
embankment.  This  conduit  discharges  into  a  concrete  lined  stilling  basin 
with  dissipator  blocks  and  then  into  a  channel  cut  in  the  rock.  The  area 
around  the  inlet  to  this  conduit  is  lined  with  riprap.  The  emergency 
spillway  channel  is  cut  in  limestone  with  the  portion  just  downstream  of 
the  spillway  lined  with  a  concrete  slab  and  walls.  The  emergency  spillway 
is  formed  by  a  concrete  ogee  shaped  section. 

The  earthen  embankment  appeared  to  be  in  good  condition  with  no  signs  of 
structural  movement  or  cracking.  The  facility  generally  appears  to  be 
properly  maintained  with  no  established  trees  growing  on  the  embankment, 
although  some  small  brush  was  noted.  The  riprap  on  the  upstream  face  and 
around  the  inlet  for  the  low  level  outlet  as  well  as  the  rock  toe  were 
generally  in  good  condition.  Some  misplacement  of  riprap  was  noted  along 
the  stairs  leading  up  the  upstream  slope  to  the  gage  house. 

The  concrete  surfaces  of  the  emergency  spillway  system  and  low  level  out¬ 
let  channel  were  essentially  intact  with  no  spalling.  However,  numerous 
hairline  cracks  were  observed  that  could  lead  to  advanced  deterioration  of 
the  concrete  and  spalling  if  left  untreated.  All  of  the  construction 
joints  were  in  good  condition.  Vegetation  was  growing  out  of  the  pressure 
relief  holes  in  the  concrete  slab  forming  the  spillway  channel  bottom, 
indicating  that  they  are  at  least  partially  plugged. 

b.  Design  and  Construction  Data 

No  information  regarding  the  structural  stability  of  the  structure  was 
located.  Drawings  included  in  Appendix  G  substantially  conform  to 
the  present  facility.  The  plans  indicate  that  the  200  feet  long  concrete 
spillway  section  was  cut  into  rock  and  is  anchored  with  grouted  steel  bars 
and  rail  sections.  The  height  of  this  section  is  some  19  feet  with  about 
9  feet  of  this  extending  below  the  upstream  rock  surface.  Drain  holes 
were  drilled  into  the  rock  that  extend  to  a  gravel  filled  drain  underneath 
the  concrete  slab  that  extends  downstream  of  the  spillway. 

The  1782  feet  long  earthen  embankment  consists  of  a  sloping  upstream 
impervious  layer  with  a  5  feet  deep  cutoff  trench,  a  random  pervious 
layer,  and  a  downstream  rock  toe.  This  Impervious  layer  is  protected  by 
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3  feet  of  dumped  riprap  over  a  12  inch  layer  of  gravel  and  sand.  A  two 
feet  thick  layer  of  gravel  and  sand  acts  as  a  filter  between  the  random 
pervious  zone  and  the  rock  toe.  The  crest  width  of  the  dam  is  25  feet  and 
the  maximum  height  is  67  feet.  The  upstream  and  downstream  slopes  are 
shown  as  2:1  (horizontal  to  vertical)  from  the  crest  elevation  of  526  to 
elevation  505,  2.5:1  down  to  elevation  485,  and  then  3:1  down  to  the  toe. 
Numerous  piezometers,  settlement  gages,  and  bench  marks  are  located  in  the 
embankment  (See  Figure  8,  Appendix  G).  Construction  drawings  for  the 
project  are  dated  1945  and  1946  with  the  "as  builts"  dated  1950. 

Available  information  indicates  that  the  facility  was  completed  in  1949. 

c.  Operating  Records 

The  facility  is  visited  approximately  twice  monthly  by  a  representative  of 
the  New  York  State  Department  of  Environmental  Conservation.  Readings  of 
the  piezometers,  settlement  gages,  and  channel  wall  alignment  are  taken 
seni-annually  by  the  Department  of  Environmental  Conservation.  Additional 
piezometer  readings  are  taken  when  the  reservoir  pool  elevation  reaches 
475  and  immediately  after  drawdown  from  high  water  elevations.  These 
readings  are  kept  on  record  at  the  Department  of  Environmental  Conser¬ 
vation's  Binghamton,  New  York  office,  and  are  included  in  the  report  that 
is  prepared  annually  and  submitted  to  the  U.S.  Arny  Corps  of  Engineers, 
Buffalo  District.  The  operation  and  maintenance  of  the  facility  is 
generally  (with  some  modifications)  in  accordance  with  the  operation  and 
maintenance  manual  included  in  Appendix  F. 

d.  Post  Construction  Changes 

There  is  no  field  evidence  or  available  information  indicating  post 
construction  changes  to  the  facility. 

e.  Sei smi c  Stabi 1 i ty 


No  know  faults  exist  in  the  immediate  vicinity  of  the  dam.  Faults, 
however,  are  present  in  the  area.  Several  lineaments  which  may  suggest 
fault  traces  are  also  present  within  one  and  one-half  miles  of  the  dam, 
the  closest  less  than  a  half  mile  to  the  east  and  trends  northeast.  The 
others  trend  in  varying  directions.  The  area  is  located  within  Zone  2  of 
the  Seimsic  Probability  Map.  Earthquakes  recorded  In  the  area  are 
tabulated  below: 


Date 


Intensity 
Modified  Mercalli 


Location 
Relative  to  Dam 


1925 

III 

7  miles  NE 

1927  (2) 

III 

7  miles  NE 

1945 

III 

12  miles  WNW 

1952 

III 

20  miles  W 

6.2  STRUCTURAL  ANALYSIS 


Previous  dam  reports  and  the  plans  Included  in  Appendices  F  and  G  show  the 
plan  alignment  and  cross-section  for  the  dam  but  do  not  Include  specific 
engineering  Information  on  the  properties  of  the  dam  and  foundation 
material,  nor  stability  analysis. 
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As  part  of  the  present  study,  stability  evaulations  have  been  performed 
for  the  dam's  spillway  section.  Actual  properties  of  the  dam's  construc¬ 
tion  materials  and  foundations  were  not  determined  as  part  of  this  study; 
where  information  on  properties  were  necessary  for  computations  but 
lacking,  assumptions  felt  to  be  practical  were  made.  The  stability  compu¬ 
tations  assumed  a  structural  cross-section  based  on  dimensions  indicated 
in  the  plans  included  in  this  report. 


The  results  of  the  stability  computations  indicate  satisfactory  stability 
for  the  analyzed  spillway  section  against  overturning  and  sliding  effects 
for  all  studied  loading  conditions.  The  studied  loading  conditions 
include:  pool  elevations  at  the  spillway,  1/2  PMF,  and  PMF  levels, 
spillway  pool  with  ice,  and  spillway  pool  with  seismic  effects.  The 
stability  computations  are  presented  in  Appendix  E  and  the  results  of 
these  computations  are  summarized  in  the  table  on  the  next  page. 

Critical  to  the  analysis  and  resulting  indication  of  stability  are  the 
items  of  uplift  water  pressure  acting  on  the  base  of  the  dam  and  the 
relative  permeability  of  the  site's  foundation  rock.  For  the  "normal 
operating  conditions"  case,  the  analysis  uplift  force  was  based  on  a  full 
headwater  hydrostatic  pressure  acting  on  the  dam's  upstream  corner  and  a 
zero  tailwater  hydrostatic  pressure  acting  on  the  dam's  downstream  corner. 
Uplift  pressures  were  assumed  to  vary  linearly  between  the  dam’s  upstream 
and  downstream  corners,  and  to  act  upon  100  percent  of  the  dam  base. 

Uplift  as  computed  for  the  normal  operating  condition  was  also  assigned  to 
the  flood  conditions  studied,  assuming  that  uplift  pressures  would  not 
increase  significantly  over  a  relatively  short  flood  stage  time  period 
because  of  an  expected  low  foundation  rock  permeability. 

It  should  be  noted  that  the  plans  indicate  that  the  spillway  section  is 
anchored  into  the  rock  with  grouted  bars  and  rails  and  drain  holes  were 
drilled  into  the  downstream  face  of  the  rock  foundation  of  the  spillway* 
Both  of  these  features,  if  functioning  properly,  would  tend  to  further 
increase  the  stability  of  the  dam.  For  the  purposes  of  this  report,  both 
of  the  features  were  conservatively  disregarded  in  the  analysis. 

The  earthen  embankment  appeared  to  be  generally  uniform  in  section  with  no 
signs  of  structural  instability  in  evidence  and  the  stability  computations 
for  the  concrete  spillway  indicate  satisfactory  stability  under  all 
loading  conditions.  However,  there  are  a  few  areas  requiring  maintenance 
repairs.  The  pressure  relief  holes  in  the  concrete  slab  forming  the 
spillway  channel  bottom  should  be  cleaned  so  that  they  can  function  as 
they  were  designed.  The  concrete  surfaces  of  the  structure  are  presently 
intact,  however,  the  numerous  hairline  cracks  present  could  lead  to 
advanced  deterioration  of  the  concrete  if  left  untreated. 
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SECTION  7:  ASSESSMENT/REMEDIAL  MEASURES 
7.1  DAM  ASSESSMENT 


a.  Safety 

The  Phase  I  Inspection  of  the  Onondaga  Dam  did  not  indicate  conditions 
which  would  constitute  an  immediate  hazard  to  human  life  or  property. 

The  hydrologic/hydraulic  analysis  indicates  that  the  spillway  is  capable 
of  passing  the  Probable  Maximum  Flood  (PMF)  with  3.7  feet  of  freeboard. 
Therefore,  the  spillway  is  assessed  as  adequate  according  to  the  Corps  of 
Engineers  screening  criteria. 

The  visual  inspection  did  not  reveal  conditions  which  would  indicate 
evidence  of  structural  displacement  or  instability. 

The  following  specific  safety  assessments  are  based  on  the  Phase  I  visual 
examination  and  analysis  of  hydrology  and  hydraulics,  and  structural 
stability: 

1.  The  surficial  cracking  of  the  exposed  concrete  of  the  spillway 
structure  indicates  that  more  serious  spalling  may  soon  occur. 

2.  The  operation  and  maintenance  manual  and  the  emergency  notification 
system  do  not  appear  to  be  current. 

b.  Adequacy  of  Information 

The  information  available  is  adequate  for  this  Phase  I  investigation. 

c.  Urgency 

Item  1  of  the  safety  assessment  should  be  addressed  by  the  Owner  as  a 
part  of  normal  maintenance  procedures. 

d.  Need  for  Additional  Investigation 

This  Phase  I  inspection  has  not  revealed  the  need  for  additional  investi¬ 
gation  regarding  this  structure. 

7.2  RECOMMENDED  MEASURES 

The  following  is  a  list  of  reconriended  measures  to  be  undertaken  to  insure 
safety  of  this  facility: 

1.  A  protective  coating  designed  to  protect  against  the  penetration  of 
moisture  Into  the  concrete  surfaces  would  help  to  slow  any  Impending 
spalling  and  preserve  the  concrete  In  its  present  condition.  This 
coating  should  be  undertaken  In  the  course  of  standard  maintenance 
procedures. 

2.  The  operation  and  maintenance  manual  and  the  emergency  notification 
system  should  be  reviewed  and  updated. 
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93-15-3(9/80) 


VISUAL  INSPECTION  CHECKLIST 


1)  Basic  Data 


a.  General 


Name  of  Dam  Orta*/ PAC*Q  DflfA 

Fed.  I.D.  #  DEC  Dam  No. 


River  Basin  ssujE6»o  giv/se- _ 

Location:  Town  gTTff _  County  ■ 

Stream  Name  Q*Je«P4c*A  <±e&*tc 

Tributary  of  o  giu»B  EL _ 

Latitude  (N)  44  -  SST-q  _  _  Longitude  (W)  74  -  /Q4 

Type  of  Dam  C4gTH 

Hazard  Category  U  ICt  U _ 


Date(s)  of  Inspection  NOUgMBgg. 

Weather  Conditions  f/ue.  <?o>/ge) 

Reservoir  Level  at  Time  of  Inspection  NO  UjATfr£  IMftt/WPCP _ 

b.  Inspection  Personnel  T-Uj.  B^SlEidSKi  ;  B.gpUVgq.^  Jfl. 

jj.  mckskaTT  -  race  .  Hemsy  <7.  C*ga>n 

*  KsLu  Lottie  Simm  Pw  ♦Mat'- C#«j.  PiooP 

c.  Persons  Contacted  (Including  Address  &  Phone  No.)  Cjuitft.  »4u.tHm. 


C.C^frgto^V  _ _ _ _ 

Ngui  Vogg  PfcrwrMgur 


^>TATE  flC^Cfc  8o  ta>«M^t 


7ff  -LS4S 


d.  History: 

Date  Constructed  Al/frvsT  Date(s)  Reconstructed 


Designer  U*>  ftg>AV>  Co«3PS  ^L*u.tMftEC.S 
Constructed  By  S.J.&g*oC&  4mP  5cm  MiMjmflBgfciL 
Owner  Mfcto  Stare.  PCRaer^vC^T- 


C.0WJ**v/AT>om 


93-15-3(9/80) 


(4)  Slope  Protection  I ft-tP  &4-P  -  6gHCe#>cm>  IM 

/.-r»»T>  Co^piTto>-<  -  MjlmoR-  D r .Spuqg Em-OJ 

KJfS.ti.Z-  6>ACi£  HOUSE. _ 

(5)  Surface  Cracks  or  Movement  at  Toe  NMUS 


d.  Downstream  Slope 

(1)  Slope  (Estimate  -  V:H)  EaPtu  Si  »9K.  1  ■'  L.  gstlC  DgftiU  t  .  2.Vz.T0 

(2)  Undesirable  Growth  or  Debris,  Animal  Burrows  MaMg 


(3)  Sloughing,  Subsidence  or  Depressions 


(4)  Surface  Cracks  or  Movement  at  Toe  HfzL  o 


(5)  Seepage  NoMF  agSEPOED  -  AjO  LvOTC*-  iKPquuPGO 
lAT  TImjCl  0*  I  M&PCcn«>lf  • _ 


(6)  External  Drainage  System  (Ditches,  Trenches;  Blanket) 

AU.  m  O  Ca  idii  -  LLllSuu  M.T  A-tHfe P . 


(7)  Condition  Around  Outlet  Structure  £u uP «Tup  M. 

IQ^U.  rAl  MCC3> . 

(8)  Seepage  Beyond  Toe  Ai/rliE  aBSCPp  K  D> . 


e.  Abutments  -  Embankment  Contact 


|  93-15-3(9/80^ 

I 

|  (2) 


(1)  Erosion  at  Contact  blOUG  . 


(2)  Seepage  Along  Contact  bJpul 


3)  Drainage  System 

a.  Description  of  System 


It  POHAi  -  aft*  P(A*£ 


b.  Condition  of  System  N&  iMDicflT^M  pC  Pgfl»gt,C»Aa 


c.  Discharge  from  Drainage  System 


M )  Instrumentation  (Momumentation/Surveys,  Observation  Wells,  Weirs, 
Piezometers,  Etc.-) 


n.  •?» 


5i  L-S-'l 


M/D&fcS  • 


Fo/Z 


.  f-i  *  1 


.-15-3(9/80) 


S)  Reservoir 

a.  Slopes  i tuiDG+UG,  6^  Z&m7 

*■*  ■ 

b.  Sedimentation  a!c  a Js.  jir2&S4J<*> _ 

c.  Unusual  Conditions  Which  Affect  Dam  fJotjEL. 


6)  Area  Downstream  of  Dam 

a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.)  CiT^  0 r- _ 

b.  Seepage,  Unusual  Growth  NflMt  oSSC-^/€t>  : 

c.  Evidence  of  Movement  Beyond  Toe  of  Dam  Nouic  6  “SS £.  f2cfc  Q _ 

d.  Condition  of  Downstream  Channel  CUBA**-  .  EoC-fC  C*f 

<1  SSVSTpS _ 

7)  Spillwayfsl  (Including  Discharge  Conveyance  Channel) 

Ceuf  gBTfe  ^OC£  SWQPCP  ^<PC  ^  _  j 

i 

a.  General  C.cmT'i  Co  it  Pit  eg  M 


b.  Condition  of  Service  Spillway  6*ooD  tJc 

aSSfce<jcp.  _ 


M4&A #%  mhJ* 4  **  «• 


93-15-3(9/80) 


Hydraulic  Capability: 


Means  of  Control:  Gate  _______ 

Operation:  Operable  ________ 

Present  Condition  (Describe) : 


Valve  _____ 
Inoperable 


Uncontrolled 
_  Other 


93-15-3(9/80) 

9)  Structural  — 

a.  Concrete  Surfaces  SofO^Cfi  CZACJ<t^<t  -  uo  ^PdLLJMC,, 


Structural  Cracking  NdfjE- 


c.  Movement  -  Horizontal  &  Vertical  Alignment  (Settlement) 

NortD  _  _  _ 


Junctions  with  Abutments  or  Embankments  Nc  A4j7*0 


Drains  -  Foundation,  Joint,  Face  jfctfM/  *T  &q*T  fav*  a* 


C***v LOtif 


f.  Water  Passages,  Conduits,  Sluices  NoMSL 


g.  Seepage  or  Leakage 


*9o£C> 


I 

I 

I 


93-15-3(9/80) 

10)  Appurtenant  Structures  (Power  House,  Lock,  Gatehouse,  Other) 
a.  Description  and  Condition 


11)  Operation  Procedures  (Lake  Level  Regulation) 
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CHECK  LIST  FOR  DAMS 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


AREA -CAPACITY  DATA: 

Elevation 

Surface  Area 

(ft.) 

(acres) 

1) 

Top  of  Dam 

SZ6 

ZSoc 

2) 

Design  High  Water 
(Max.  Design  Pool) 

320. 3 

/ 

3) 

Auxiliary  Spillway 

M/A 

Crest 

■ - 

t 

*) 

Pool  Level  with 

M/A 

_ 

Flashboards 

5) 

Service  Spillway 

Crest 

SMS’ 

9/o 

Storage  Capacity 
(acre-ft .) 

3&,£<9Q 


S&J2.4Q 


DISCHARGES 

Volume 

(cfa) 


i) 

Average  Daily 

M/A 

2) 

Spillway  @  Maximum  High  Water 

tz.  .iso 

3) 

Spillway  @  Design  High  Water 

A) 

Spillway  @  Auxiliary  Spillway  Crest  Elevation 

.  M/A  - 

5) 

Low  Level  Outlet  (tVi'f'h  f>*t>/  & 

. LUq 

6) 

Total  (of  all  facilities)  @  Maximum  High  Water 

.  8  *,93o 

7) 

Maximum  tnoefl  Flood 

H7Q 

8)  At  Time  of  Inspection 


CREST: 


Type:  _2 

Width:  _ 

Spl I  lover 


Location 


SPILLWAY: 


PRINCIPAL 


C.5  ^  329 


ELEVATION: 


Length: 


EMERGENCY 


Elevation 


Width 


Type  of  Control 

_  Uncontrolled  _ 

Control  led: 

Type 

(Flashboards;  gate) 

_  Number  _ 

_ SI ze/Length  _ 

Invert  Material  _ 

Anticipated  Length 
of  operating  service 

_  Chute  Length  _ 


176' 


Height  Between  Spillway  Crest 
&  Approach  Channel  Invert 
(Weir  Flow) 


4 


DRAINAGE  AREA:  _  &£>  .  HU.  _ _ 

DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 

Land  Use  -  Type:  /Una  c/tef  (  <lj  fi it/  _ 

Terrain  -  Relief:  Ltu>tA  'porfafK.  h*S _ SAs/Zaar  ^Z<^€}  Ufft*  'firtir* 

Surface  -  Soil:  .U H _ 

Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 

_ 1/  fl£'/l0U.fK^ _ 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 

.  _ 


Dikes  -  Floodwalls  (overflow  £  non-overflow  ) 
Reservoir  perimeter: 


-  Low  reaches  along  the 


Location: 

Elevation: 

Reservoir: 


A/A 


Sp,Hp>+t 

Length  g  dBba*  Pool  _ 

Length  of  Shoreline  (g  Spillway  Crest) 


3.4 


£_ 


(Miles) 

(Miles) 


it  ft 
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APPENDIX  F 


PREVIOUS  INSPECTION  REPORTS/ AVAILABLE  DOCUMENTS 


Rombtr  l,  1^9 


Ityraowee  riM4  control  Project 

cnl»p  DOB 

.«£*  90.11 _ 

I  Onondaga  flood  Control  Dob  is  loo  a  tad  about  seven  nlloo  oonth  of 

Myreeuta  on  the  Onondaga  Indian  Reservation  and  van  constructed  by  fU  /• 

Iflnna  I  tone  Co. t  Oontraotoro  of  Minneapolis,  linn. 

flan*  and  Supervision  by  0.  t.  Engineers. 

Kigtt  of  way  and  Ealatenanee  by  tbs  Stata  of  Mao  bit, 

I  Wo*  ooBBonood  My  5,  lf*7  -*0anpletad  August  00,  19*9.  officially 

|  accepted  by  State  llA/*9.  ntM 


Barth  of  atoent  1000  foot  In  length  with  a  concrete  spillway  aaotlon 
at  the  coat  and  of  the  dan,  an  intake  ohannel  and  intake  structure, 
approach  channel  to  spillway*  a  6' -6"  conduit*  3*K)  foot  through  the  daa 
to  the  outlet  ohannel  with  atllllng  basin*  also  a  spillway  ohannel  whloh 
ooBuccta  with  the  outlet  ohannel. 


Elevation  of  the  top  of  the  earth  daa  526.00,  elevation  of  the 
•pillar  tp*.*.  hna&BMB  height  of  da«  about  62  feat.  Zta  construction 
required  9*, 000  oubie  yards  of  rock  excavation:  016*000  oubio  yard  a  of 
earth  excavation  including  harrow;  $66*000  oubio  yards  of  eabanknant 
whloh  Includes  struoture  bask  fill  and  gravel  lining:  63*900  oubio  yards 
of  rook  fill;  *3*000  oubio  yards  of  duapsd  riprap;  1200  cubic  yards  of 
rock  paving:  11,700  cubic  yards  of  oonoretc  In  spillway  section ,  approach 
walla  and  channel  lining;  also  a  gaga  house*  2  siphon  uenholca*  13 
plceoBctcre,  21  acttlcncnt  gages. 


Total  ooat  of  oonatruotlon  oontraot  including  planting 

of  alopae  .  t  2,207*379.19 

State's  Cost 

Right  of  way,  Daa  Site.  Flowaga  Area* 
relocation  of  Route  11A  around  the 
Daa  also  including  1*0.000  to  the 
Indian  Ration  •  Ifl, 200.00  Eat. 

Relocation  of  Solway  Brine  Linen  136*030.00 
Relocation  of  Routt  11A  17*. 339. 30 

Utilities  -relocation  telephone  lines  3*000.00  Est. 

*  ■  power  lines  3*330.00 

J  309,900.00 


Total  Cost  I  2,797,279.19 


Reservoir  Area  -  On  Indian  Reservation  IS 8^  Acres:  Meet  Branch  **9*  Acres; 
South  Branch  323$,  Aorac  (both  outside  of  He  serration)  Total  960.  Acres. 
Capaolty  of  Reservoir  798,790*000  oubio  feet  or  10*200  acre  feet. 


HARR*  C.  JUITH 
Senior  Civil  Engineer 
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INTRODUCTION 

Onondaga  dam  was  built  as  part  of  a  local  protection  pro/jert  for 
the  city  of  Syracuse,  New  York.  The  dam  has  an  uncontrolled  outlet 
and  an  unvoted  spillway,  hence  n^  regulation  of ^outflow  la  possible 
beyond  that  imposed  by  cupacity  of  outlet  and  spillway.  The  title 
to  lends  essential  to  the  dam  and  reservoir  was  acquired  by  the 
State  of  New  York  and  the  dam  has  been  turned  over  to  the  State 
Department  of  Public  Works  to  be  maintained  in  accordance  with 
regulations  prescribed  by  the  Secretary  of  the  Array. 


PERTINENT  DATA 


ONONDAGA  DAM  AND  RESERVOIR 


1.  General 

Purpose  --------------  Flood  Control 

Drainage  area  above  dam  ---------  68,1  sq.  mi. 

Drainage  area,  U.S.G.S.  gage  (Dorwin  Ave.)  88.9  sq.  mi. 

Drainage  area,  mouth  of  Onondaga  Creek  -  -  108.9  sq.  mi. 


2 .  Dam 


Type  ---------------  Rolled  Earth 

Length,  feet  --------------  1 ,?e2 

Maximum  height,  feet  -----------  67 

Top  width,  feet  -------------  25 


Top  elevation,  feet  above  moan  sea  level  -  526 

3.  Spillway 

Type  -  -  Uncontrolled  ogee,  side  chaiinel  cterflow 
Crest  length,  feet  -------------  200 

Crest  elevation,  feat  above  meun  sea  level  -  504.5  v 

Surcharge,  design  flood,  foet  --------  15,8 

Capacity  at  15.8  ft.  surcharge  48,600  ofa 


4,  Outlet 


Type  -  -  -  Uncontrolled  circular  conduit 


Number  ----  --------------  one 

Diameter,  feet  -----  ---------  6.5 

Length,  feet  --------------  329 


Location  -  -  Under  east  (right)  section  of  dam. 
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PERTINENT  DATA 


ONONDAGA  DAM  ..ND  RESERVOIR  (Cont'd) 

4*  Outlet  (Cont'd) 

Invert  elevation  at  intake,  ft.-------  457.0 

Invert  elevation  at  outlet,  ft.  -------  45C.21 

Discharge,  pool  at  spillway  croct  elevation, cfs  1,270 

Minimum  time  required  to  empty  reservoir  from 
,  spillway  crest  elevation,  no  inflow  -  -  9  days 

with  assumed  base  flow  of  2  cfs/sq.  mile  11  days 

5.  Reservoir 

Area,  spillway  crest  elevation  (504.5)  -  -  910  acres 

Capacity  spillway  crest  olevation  (504.5)  -  ie,200  acre  ft. 
Aroa,  15.8  ft.  surchargo  -  -  -  -  -  -l  -  -  1,640  acres 

l  -  \  W  * 

Capaoity  15.8  ft.  surctiargo  -------  50,200  acre  ft. 

4.97 
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SECTION  I 


HISTORY  AND  DESCRIPTION  OF 
ONONDAGA  DAM  AND  RESERVOIR  PROJECT 

I-l.  History  of  Onondago  Dam  Project,  Flood  Control  has  iioon 
an  important  problem  in  Syracuse  since  the  area  was  first  settled. 

The  first  attempt  to  improvo  conditions  was  made  in  1822  whon  the 
outlet  of  Onondago  Lake  was  onlargud  to  lower  the  lake  several  feet. 

Since  then  no  serious  flooding  ;.as  occurred  from  Onondaga  Lake.  Local 
interests  have  made  numerous  channel  improvements  in  the  city  of 
Syracuse.  A  preliminary  examination  report,  authorized  by  tho  Flood 
Control  Acts  of  10  April  1936  and  22  Juno  1935,  was  submitted  by  tho 
Special  Board  of  Officers  17  April  1937,  It  rocommundod  that  surveys 
be  made  for  tho  purpose  of  determining  flood  control  pTuns  for 
Syracuse  and  other  localities.  The  survey  report  for  flood  control 
in  the  Oswogo  River  watershed  was  submittod  by  the  Board  of  Officors, 

25  February  1939  (revisod  October  1939).  The  Board  rooommondod  that 
a  project  be  undertaken  at  Syracuse,  New  York,  and  at  other  localities 
subject  to  certain  conditions  of  local  cooperation.  This  report  was 
printed  as  House  Document  H".  846,  76th  Congress,  3rd  Session.  Tho 
Flood  Control  Act  of  1941  (Public  Law  226,  77th  Congress,  1st  Session) 
authorized  construction  of  a  projoot  to  provido  flood  protection  for 
tho  city  of  Syracuse,  substantially  in  accordance  with  tho  rocommondatior 
of  tho  Chief  of  Engineers  in  House  Document  No,  846.  Originally 
a  two-rosorvoir  plan  was  proposodi.  After  investigation  disclosed 
unfavorable  foundation  conditions  at  tho  two  reservoir  sitos,  thoy 
wore  abandoned  in  favor  of  the  singlo  reservoir  site  used.  The  projoct 
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includod  channel  improvement  and  luvoc  construction  vrith  a  detention 
resorvoir  to  compensate  for  the  loss  of  natural  valley  storago. 
Construction  of  the  dam,  outlet  works  and  spillway  commenced  5  May 
1947,  by  contract  with  S.  J.  Groves  and  Son  at  Minneapolis,  Minnesota. 
Completion  was  effected  19  August  1949.  The  reservoir  area  was  cleared 
of  brush  and  dead  trees  below  olevation  460  feet.  Clearing  operations 
were  accomplished  by  hire  1  labor  and  rented  plant.  Plate  1  shows  the 
watershed  and  vioinity  maps.  The  area  inundated  when  the  rosorvoir 
is  of  spillway  crest  elevation  ol‘  504.5  is  shown  on  platu  15. 

Iv2.  Watershed.  Onondaga  Creek  is  in  the  Oswego  River  water shod 
in  central  Now  York.  The  stream  is  formed  by  the  junction  of  the  west 
and  south  branches  about  1,700  feet  abovo  the  dam.  The  main  stream 
then  flows  north  through  the  city  of  Syracuse  and  empties  into 
Onondaga  Lake  at  tho  northwestern  edge  of  the  city,  13.2  miles  below 
tho  dam.  Thu  length  of  Onondaga.  Creek  plus  its  south  branch  is  27.2 
miles,  ThG  total  drainage  nrea  of  tho  creek  is  108.9  squaro  miles, 
of  which  68.1  square  miles  lie  above  the  dam.  Elevations  with  rospeot 
to  moan  sea  level  vary  from  361  feet  at  the  mouth  to  1,887  feet  at 
Dutch  Hill  near  the  southern  end  of  the  watershed.  Below'  the 
junction  of  the  two  branches  the  stream  has  a  uniform  slope  of  ab->ut 
7  feet  per  milo.  nbove  the  junction,  for  a  distanoo  of  about  6  miles 
on  tho  south  branch  and  four  miles  on  tho  w^st  branch  the  streams 
have  s lopo 8  of  about  14  feet  per  mile.  In  the  upper  reaches  of  tho 
two  branches  tho  slopes  are  much  steeper,  ranging  up  to  500  foot  por 
mile.  The  valley  varies  in  width  from  one-half  to  ono  milo  with  tho 
oxooption  of  a  relatively  narrow  seotion  extonding  about  one-half 
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mile  downstream  from  tho  junction  of  the  tv;o  bronchos,  end  a  narrow 
gorge  extending  about  ono  mile  downstream  from  the  southern  edge  of 
tho  Indian  reservation  (sco  plate  1).  The  valloy  sides  riso  500  to 
1,000  feet  above  tho  stream,  some  slopes  having  a  50  percent  grade# 
Most  of  the  slopes  are  wooded  and  are  out  by  small  flashy  streams. 
There  are  no  lakes  or  other  reservoirs  in  the  watershed. 

1-3.  Description  of  Onondag#  Dam.  Onondaga  Dum  is  located 
13,2  miles  upstream  from  Onondaga  Lake  on  Onondaga  Creek,  in  Onondaga 
County,  hew  York,  about  4  miles  south  of  the  oity  of  Syraouse.  Tho 
dam  is  constructed  of  rolled  earth  embankment,  1,782  feet  long  and 
rises  67  feet  above  the  general  valley  floor.  The  top  elevation  of 
526  feet  provides  a  freeboard  of  5.7  feet  above  tho  sgillway  dosign 
flood.  Tho  dam  has  a  top  width  of  25  feet,  with  a  20-foot  maoadam 
roadway.  The  upstream  face  of  the  dam  and  downstream  toe  are 
riprapped.  Plates  2  and  2o  show  details  of  the  dam.  A  recording 
gage  has  been  installed  to  provide  a  continuous  record  of  reservoir 
elevations.  The  gage  house  is  located  at  tho  top  of  the  dam 
adjacent  to  tho  roadway,  Theru  is  a  slope  gage’ on  the  upstream  face 
of  the  dam.  Plates  2a  and  2b  show  gonoral  details  of  tho  gages. 

e.  Outlet.  Tho  outlet  is  an  uncontrolled  circular, 
concrete  conduit  6.5  feet  in  diameter  through  the  dam  near  tho  right 
abutment.  Tho  conduit  is  329  foot  long  vdth  Invert  elevations  at 
intake  and  exit  of  457,00  ft.  onJ  456.21  ft.  respectively.  This 
oonduit  is  designed  to  disohnrgc  1,270  cfs  with  reservoir  at  spillway 
orest,  elevation  504,5  ft.  Tho  outlet  rating  ourvo  is  shown  on 
Plate  No.  3.  Entrano©  and  exit  channel  for  the  outlot  have  been 
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provided  to  insuro  its  design  c  pr.city  and  prevent  soour  of  the  too 
of  the  dam.  The  inlet  is  protected  by  trash  racks.  Details  of  tho 
outlet  aru  shown  on  plater-  2d  urd  2c. 

b.  Stilling  basin.  A  stilling  basin  71  foet  long  with  two 
rows  of  concrete  baffles  i6  provided  just,  below  tho  conduit  outlet. 
This  serves  to  dissipate  the  high  velocities  developed  in  the  condiit, 
which  range  up  to  38  fty'soc.  with  pool  at  spillway  crest  elevation. 
These  velocities  are  reduced  to  eight  ft./soo.  in  rock  channel  and  to 
four  ft. /sec.  by  the  time  the  water  reaches  tho  er.rth  channel.  Plate 
2e  shows  details  of  the  stilling  basin. 

o.  Spillway .  A  side-channel  spillway  with  n  concrete  ogeo 
weir  having  a  crest  length  of  200  feet  and  elevation  of  504. B  feet  has 
beon  built  in  rock  in  tho  right  abutment.  There  are  no  gates  or  other 
regulatory  devioes.  The  spillway  is  designed  to  carry  48,500  cfs  at 
a  surcharge  of  15.8  foot.  A  sill  6.25  feet  high  and  50  foot  long 
has  boon  placed  in  the  spillway  oxit  channel  25  foet  bolow  the  weir, 
to  stabilize  flows.  Tho  spillway  discharge  ourvo  1b  shown  on  Plate 
No •  4  and  the  spillway  design  flood  hydrograph  is  shown  on  Plate 
No.  5. 

1-4,  Description  of  Or.ondago  Reservoir.  The  entire  available 
storage  capacity  of  Onondago  Reservoir  is  used  for  flood  control* 
There  is  no  provision  for  dead  storage  or  a  oonsorvation  pool  and 
when  stream  flow  is  low  it  is  .a  dry  ros^rvoir.  Characteristics  of 
the  reservoir  area  for  principal  pool  alovations  r.ro  given  below 
in  Table  1, 
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Table  1 

Onondaga  Rer.rrvoir  Cnoractcristics 


Spill  ./ay 

Character: stic  Design  Flood 

Spillway 

Crest 

Averuge 
Annual  Pool 

Elevation,  feet  m.s.l.  520.3 

504.5 

478.4 

Capacity,  acre  ft.  38,000 

18,200 

2,800 

Area,  acres  1,640 

&10 

330 

Snore  line,  miles  21 

14 

8 

'Vest  Branch,  flooded 
miles  4.2 

2.1 

0.6 

South  Branch,  flooded 
miles  3.8 

2.7 

1.0 

All  brush  and  dead  trees  were  cleared  from  the  reservoir  urea 
below  elevation  480  ft.  approximate  elevation  of  the  aver/ige  annual 
flood.  Reservoir  characteristics  are  shown  further  l»y  aroa-caprcity 
curves  on  Plate  6  and  Plate  1,  druwdown  curve. 

1-5.  Flowage  Rights.  Since  this  is  a  local  protection  project 
the  State  of  New  York  secured  all  necessary  lands  and  easementB. 
Title  was  acquired  to  the  land  that  would  be  flooded  up  to  tho  spill 
v/ay  crest  elevation  of  504.5  ft.  The  land  lying  between  elevation 
504.5  ft.  and  surcharge  pool  ol'.vction  at  520.3  ft.  will  remain  in 
private  ownership  with  easements  for  flooding  granted  to  the  State. 

1-6 .  Area  Capacity  and  Rating  Data.  Area  and  capacity 
curves  for  Onondaga  reservoir  are  sho.m  on  Flete  No.  6.  The  outlet 
rating  curve  is  shorn  on  Plato  3  and  oho  spillway  rating  curve 
on  plato  No.  4.  All  of  those  curves  uro  bused  on  fiold  survoys, 
design  information  and  results  of  model  tests. 

1-7.  Departure  from  Definite  Project,  Plans.  Tho  major 
modification  during  construction  of  tho  dam  was  the  abandonment 
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of  a  bridge  across  the  spillway  channel  from  tho  relocated  highway 
11A  on  tho  oust,  and  tho  construction  of  un  acooss  road  2,670 
feet  long  from  tho  west. 

1-8.  Description  of  n roes  Subjoct  to  Inundation  Bolow  Onondaga 
Dam.  The  flood  plain  of  Onondaga  Crook  bolow  tho  reservoir  oxtonds 
through  tho  city  of  Syracuse,  N.  Y.  with  about  75$  of  the  area 
lying  within  the  city  limits.  The  commercial,  industrial  and 
residential  development  of  tho  area  has  resulted  in  largo  flood 
damages.  Tho  maximum  flood  of  record  which  occurred  in  March  1920 
had  e  peak  discharge  of  6,000  ofs  aud  rosultod  in  losses  of 
$1,500,000.  Tho  channel  improvements  by  local  interests  below 
BLllentyne  Roud,  and  by  the  Corps  of  Engineer^  from  Ballantyno 
Road  to  u  point  approximately  1,550  foot  above  Dorwfti  Avenue,  now 
provide  a  minimum  channel  capacity  of  6,000  cfs  within  tho  city 
of  Syracuse.  With  the  protection  afforded  by  the  reservoir,  a 
discharge  of  that  magnitude  would  be  a  very  infrequent  occuronoe. 

The  area  betweon  the  city  limits  and  the  dem  is  subjoct  to  over¬ 
flow  sturting  at  discharges  of  slightly  ovor  1,000  cfs.  Most  of 
this  area  is  woodland  and  pasture,  with  a  few  residential  units 
within  tho  flood  plain  at  tho  suburban  development  of  Nodrow,  N.  Y., 
located  above  tho  improvod  channel  and  just  south  of  the  Syracuso 
city  limits.  Flood  losses  ore  relatively  small  in  this  area  and 
the  reservoir  provides  protection  against  major  floods.  The  first 
gago  below  the  dam  is  the  one  operated  by  the  U.  S.  Geological 
Survey  at  Dorwin  Avo.,  at  the  uppor  onu  of  the  improved  channel. 

A  dischcrgo  of  1,000  ofs  i.t  this  gage  corresponds  to  n  stage  of 
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4.5  f c  u t  and  u  discnurgo  of  6,000  cfs  corresponds  c ..prozimi  toly 
to  a  stvgi-  of  7.4  ft.  The  st^gc  for  6,000  cfs  was  determined  by 
jxtrapdnti on  of  tho  rating  curve.  Rating  curves  ore  shown  for 
Dcr.vir.  nvonuu  and  Temple  Strc  t  gages  on  plates  11  and  12 
respectively. 
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SECTION  II 


METHOD  OF  OPERATION 

1 1  —  1 .  Allocation  of  Stonge.  Tho  total  storage  of  Onondaga 
reservoir  is  allocated  to  flood  control.  No  provision  is  made 
for  dead  storuge,  conservation  pool  or  recreation  pool.  An  esti¬ 
mate  or  silting  to  be  expected,  using  the  Iieyor-retor  formula  for 
stream  bed  lord,  indicates  a  ctpncity  loss  of  less  than  0.3  inch 
in  100  y..ars.  The  outlet  olevation  is  such  that  during  periods 
of  low  flow  the  reservoir  will  be  dry. 

I I -2 .  General  Plan  of  Operation.  Operution  of  flood  control 
storage  in  Onondaga  reservoir  will  be  primarily  in  the  interest  of 
local  flood  control  by  reduction  of  peak  discharges  in  Onondaga 
Crook.  The  rates  of  outflow  are  fixed  by  tho  design  of  the 
outlet  and  spillway  and  no  regulatory  devices  have  boon  provided 
to  vary  thoSG  outflows.  Tho  maximum  flow  through  the  outlot  with 
pool  c-.t  spillway  crest  olevation  is  limited  by  design  to  1,270 
Cf  6  . 


II -3.  Operational  Objectives  for  Flood  Control. 

a.  During  tho  storage  period,  limit  reservoir 
outflow  so  thi  t  the  outflow  combined  with  local  runoff  below 

the  reservoir  will  not  oxooed,  insofar  as  possible  the  safe  channol 
c;.pi  city  b'  low  the  dam. 

b.  Introduce  sufficient  lug  time  in  peak  runoff  so 
tnat  rises  from  minor  tributaries  below  the  rv-n^rvoir  will  not 
bo  synchronized  with  main  strewn  crests. 


c.  Provide  sufficient  warning  time  for  local  int.rost6 
in  the.  flood  pluin  below  the  reservoir  in  the  event  of  floods  of 
such  magnitude  that  spillway  discharges  will  exceed  available 
chi  r.ncl  capacity  below  tho  reservoir. 

II-4.  Classif  icc  tier,  of  Regulation  Method.  The  plan  of 
regulation  presented  in  this  manual  is  classified  in  aocordunce 
with  par;gr:ph  3-02  of  Engine  ring  Manuel,  Part  CXXXVT  as  approxi¬ 
mating  "Method  B".  Hiving  no  rogulutery  devices  this  reservoir's 
operation  dcos  not  completely  moot  tho  manual  definition . 
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SECTION  Hi 


FORECASTING  Oi.'GWa  GA'  P.ES ElfVoIR  ICT'LO'YS 
aND  creek  stages 

1 1 1  —  1  -  Basic  Hydrologic  Data.  Current  rainfall  and  stage 
date  ossontit  1  to  Onondaga  reservoir  arc  derived  from  the  gt.go3 
shewn  cn  Plate  No.  8.  Thoro  aro  ut  prosont  six  precipitution 
gages  bounding  the  basin,  whose  records  r.ro  published  by  the  U.  8. 
Weather  Bureau.  The  U.  S.  Geological  Survey  operates  ono  recording 
stream  gage  on  Onondaga  Creek  which  is  lccctod  just  above  Dorv/in 
..venue  Bridge,  about  four  miles  b.  low  the  dam.  The  Nev'  York 
State  Department  of  Public  'Yorks  maintains  the  recording  reeorvoir 
r.agt  which  is  located  on  the  dam.  Pertinent  data  on  existing 
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f/.gus  is  given  in  Table  No.  2.  Th„  present  stream  gage  •  c  Dcrwin 
Avonuo  has  been  in  operation  since  wLy  1951.  The  U.  S.  Geological 
Survey  has  operated  a  stream  g age  on  Onondaga  Creek  since  Nov. 

1939  it  other  sites  but  due  to  tributary  inflow  the  discharge 
rjee rds  from  other  sites  uro  not  considered  comperoble  to  those 
from  the  present  location.  The  city  operates  a  recording  gage 
at  Temple  Street.  Rating  curves  for  those  gages  ore  shown  on 
Plates  11  und  12  respectively. 
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i.s  prosontod  in  Table 


2,  roinfall  reports,  rosorvoir  elevations  end  creek  stages  will 
bo  collected  nt  tho  U.  S.  Woother  Bureau  Office  tt  Syracuse  Airport. 
This  data  will  bo  relayed  to  the  District  Offico  of  the  Corps  of 
Engineers,  Buffalo,  N,  Y.  by  9.00  u .M,  for  analysis  by  the 
Hydrology  end  Hydraulic  Soction.  Tho  data  will,  of  course,  bo 
available  at  the  Syracuso  Weather  Buroau  for  the  guidance  of  tho 
municipal  authorities  and  the  How  York  State  Dept,  of  Public  Vforks. 
Colloctien  will  normally  bo  by  telephone  or  telegraph  to  the 
Syracuso  Offico  of  tho  Weather  Buroau  and  thcnco  by  teletype  and^r 
telephone  to  Buffalo.  Monthly  summaries  of  precipitation 
for  tho  rainfall  stations  in  Table  2  aro  published  by  tho  V/eathor 
Buroau  in  monthly  "Climatological  Data,  Nov.'  York."  The  recordor 
charts  from  the  Dorwin  Avenue  gage  arc  submitted  weekly  to  tho 
Corps  cf  Engineers  District  Offico  at  Buffalo,  N.  Y.  by  the 
U,  S.  Geological  Survey  and  the  charts  from  the  resorveir  gaga 
arc  submitted  wookly  by  tho  Now  York  State  Department  of  Public 
Works . 


III-3.  ''feather  Forecasts.  Tho  general  weather  forecasts 
and  tho  quantitative  precipitation  forecasts  for  the  Onondbgu  area 
will  bo  furnished  by  the  U.  S.  Woathor  Bureau.  Those  forecasts 
will  bo  analyzed  in  connection  with  the  ropertod  hydrologic  data 
by  tho  Hydrc logy  Soction,  Buffalo  District  Office,  both  for 
precipitation  and  for  temporaturo  risos  during  periods  cf  snow 
covor . 
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III-4.  Runoff  Forecasts.  During  periods  of  flood  or  impending 
flood,  forecasts  will  bo  basod  on  tho  unit  hydrogrnphs  shown  on 
Plr.to  9  and  Plf.te  10  for  the  area  above  the  dr.jn  find  from  tho  dam 
to  Bellantyne  Rood  respectively.  Ponding  mere  detailed  studies 
the  infiltrition  rate's  us  shown  in  Tcblo  3  below  will  bo  used  os 
a  guido  for  rainfall  runoff  corrolation.  During  floods  tho 
foroor.sts  and  procedures  will  bo  adjusted  and  modified  to  conform 
tc  actual  observations . 


Ti.BLE  NO.  3 


INFILTRATION  PutTES 

Period 

kntccudont 

Conditions 

Oct.  - 

May 

'lot 

Oct.  - 

May 

Dry 

Juno  - 

Sopt. 

r:ot 

Juno  - 

Sept. 

Dry 

Infiltration  Rato 
in  inchos  per  hour 

0.05 

0.07 

0.15 

0.35 


III-5.  Reservoir  Forecasts.  Tho  procedure  used  to  forecast 
peel  elevations  and  outflow  from  Onondaga  Reservoir  is  os  follows! 

a.  nvoroge  rniufrll  over  the  basin  is  determined 
from  r.n  ischyotal  map  plotted  from  reported  m infull. 

b.  TimeB  cf  beginning  and  ending  of  rt infall  as 
reported  by  observers  is  used  to  determine  avert. go  duriticn. 

c.  Loss  rates  and  unit  nydrcgrr.phs  are  used  to 
convert  this  rainfall  to  runoff  hydrorrnph. 

d.  Bas*«  flow  as  dotermiuoc  from  past  rosorveir  and 
creek  s t' go  roports  is  added  to  tho  runoff  hydrogrrph  tc  determine 
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ros'jrvoir  inflow.  Duo>  to  short  timo  of  concentration  it  will 


not  always  bo  possible  to  mako  crost  forocasts  before  the  crouts 
reach  the  rosorvoir. 

o.  From  rosorvoir  capacity  curvo  (Plr.to  6)  and 
tho  outlet  rating  curve  (Plate  3)  tho  inflow  is  convcrtod  to 
values  of  storage,  pool  elevation  and  outflow. 

f.  n  rulo  curve  has  been  developed  (Plato  19)  by 
which  rosorveir  elevctior.  and  rate  of  ri.6o  for  th>.  past  hour  can 
bo  used  to  determine  whether  spillway  operation  is  probable,  and 
if  so  the  approximate  timo  from  obsorvation  to  beginning  of 
spillway  operation. 

1II-6.  Creek  Stage  Forecasts.  Except  during  periods  of  heavy 
rainfall  tho  outflow  from  tho  rosorvoir  will  constitute  tho  major 
flow  in  the  creok.  When  heavy  rains  occur  below  the  dam  tho  some 
general  procedure  is  followed  as  outlined  in  III-5,  using  the 
unit  hydrogreph  for  the  area  below  dam,  Plrto  10,  to  determine 
tho  inflow  rotes  from  the  area  below  the  dcm.  To  these  values 
thGre  ore  added  the  expected  outflows  fr'm  the  rosorvoir  to  dotormino 
total  flow  ot  Ballantync  Road.  Tho  rating  curve  for  tho  city  gage, 
Plata  12,  can  be  used  tc  convert  those  discharges  tc  stages.  If 
it  appears  thi t  flows  below  tho  dam  will  exceed  ch-nnji  capacity, 
the  Hydrology  Section  shall  sc  advise  the  Chief,  Engineering 
Division,  tho  District  Engineer,  end  the  Chief,  Cporr.ticns 
Divisirn,  in  compliance  with  Sect.  II-7-c,  District  "Flo-'d- 


III-7.  Adequacy  of  Rainfall  Rapcrts.  Tho  cover  ego  affordod 
by  existing  rainfall  stntirns  is  not  considered  completely 
adequate.  While  tho  drainage  basin  is  fairly  well  bounded  by 
precipitation  stations  it  would  be  advantageous  to  have  it  least 
twe  stations  within  tho  watershed,  one  located  on  uach  br> nch  cf 
tho  crook.  Since  this  is  a  local  flood  protection  project  and  is 
operated  by  the  State  Department  of  Public  Works  local  cooperation 
will  be  necessary  to  expand  tho  present  c.verigo.  Continuing 
studies  will  be  medo  of  this  subjoct. 

III-8,  Floods  of  Record.  Flooding  his  been  n  problem  in 
Syracuco  since  its  first  settlement.  The  first  flood  mentioned 
in  local  histories  occurred  in  1807  when  r.  mill  dam  was  washed  out. 
Major  floods  occurred  in  1836,  1882,  1862,  end  1885.  Prior  to 
1902  nc  disohargo  measurements  were  mode.  The  discharge  cf  tho 
flood  cn  1  March  1902  was  measured,  and  from  the  data  obtained  the 
poak  discharge  cf  tho  1901  flood  wt.s  computed.  While  ccmplote 
hydregraphs  of  earlier  floods  are  net  evailablo  the  city  has 
published  peak  discharges  for  major  floods,  1901  -  1927,  includod 
in  Table  4  below. 
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TABLE  NO.  4 


MAJOR  FLOODS 


Croat  Dischargo 

DctO  C.f.B. 


1901 

15  December 

3400 

1902 

1  March 

3020 

1908 

15  Februcry 

2150 

1910 

28  February 

2750 

1913 

26  March 

3250 

1914 

27  March 

3550 

1915 

14  September 

5500  - 

1916 

30  March 

2800 

1918 

26  February 

2050 

1920 

13  March 

6000  — 

1922 

12  June 

2930 

1925 

11  Februcry 

5500 

1926 

17  November 

2530 

1927 

1  Docomber 

2070 

1940 

1  April 

2320 

1941 

6  April 

2150 

1942 

9  March 

2860 

1942 

30  Doccmbor 

3980 

1947 

3  June 

2540 

19$0 

28  March  (Reservoir  in  oporaticn) 

2560 

Tho  March  1920  flood  caused  diroct  losses  cf  $500,000  and  indiroct 
leases  of  $1,000,000  or  r.  total  cf  $1,500,000.  Direct  lossos 
botwoon  1862  and  1939  aro  estimated  at  $2,000,000. 
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SECTION  IV 


RESERVOIR  REGULATION 

IV-1.  Responsibility.  Regulation  of  Onondaga  reservoir  is 
fully  autonu  tic  and  determined  by  the  pool  elevation  and  correspond¬ 
ing  capacity  of  the  outlet  cnu  spillway.  The  New  York  State 
Flood  Control  Commission  and  the  State  Deni.rtraent  of  Public  Works 
have  accepted  the  responsibility  of  inspecting  and  maintaining 
the  project  end  furnishing  reports  of  such  activities  to  the 
Corps  of  Engineers.  The  recording  gage  on  tho  dam  is  maintained 
by  the  Stato  Department  of  Public  '.Yorks  and  the  record  of  pool 
elevations  is  furnished  to  the  Corps  of  Engineers.  In  tho  event 
of  a  flood  or  series  of  floods  resulting  in  spillway  operation 
the  only  method  of  minimizing  losses  in  areas  subject  to  flooding 
below  the  reservoir  would  bo  to  issue  timely  warnings  to  evacuate 
threatened  areas.  This  responsibility  would  obviously  devolve 
upon  the  State  Department  of  Publio  Works  employee  acting  as 
superintendent  or  observer  ct  tho  dam.  To  aid  in  issuing  such 
advisories  the  Corps  of  Engineers  has  prepared  n  rule  curve, 
presented  on  Plato  19,  as  a  guide  for  the  superintendent  in 
determining  tho  probability  of  spillway  operation.  Insofar  ns 
possible,  the  Corps  of  Engineers  will  ondoevor  to  advise  tho  State 
Deportment  of  Public  Works  when  hydrologic  reports  and  forcoasts 
appear  to  indicate  excessive  runoff  in  tho  besin.  Normal 
organization  is  shown  on  Plato  17,  flood  emergency  plan  organi¬ 
zation  on  Plate  18,  and  organization  of  Hydraulic-iiydrology 
soction  on  Plate  16, 
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IV-2.  Communication  Channels.  Normal  collection  of 


hydrologic  data  will  be  by  tolophgnj  to  tho  U.  S.  Woather  Bureau 
Offico  at  Syracuse  Airport  and  thence  by  teletype  and/or  tdophono 
to  tho  Corps  of  Engineers  District  Offico  in  Buffalo,  N.  Y. 

.any  special  reports  from  tho  dem  superintendent  or  from  tho  Corps 
of  Engineers  District  Office  to  tho  State  Dopnrtmont  of  Public 
Works  will  be  by  telephone.  In  tho  event  of  failure  of  tolephono 
communications,  use  of  tolegraph  is  recommended.  Should  both  tele¬ 
phone  and  telegraph  linos  becomo  inoperative  during  an  emergency, 
an  offort  should  be  made  to  establish  contact  by  short  wave  radio, 
either  St-  te  or  amateur.  Recordur  charts  from  the  reoorvoir  gugo 
will  bo  submitted  by  mail.  Forecasts  or  v»nrnings  issued  by  tho 
Hydraulic-Hydrology  Section  of  the  District  Offico  will  be  routed 
through  the  Chief,  Planning  and  Reports  Branch,  and  Chief, 
Engineering  Division.  Normal  organization  chart  is  Bhown  on 
Plate-  17. 

IV-3.  Examples  of  Operation. 

a.  Maximum  Flood  of  Reoord.  The  flood  of  12-13 
March  1020  was  the  maximum  flood  of  record  rt  Syrncuso  and  caused 
tha  greatest  dem:ge.  The  crest  discharge  at  Temple  Street  in 
Syracuse  was  6, ^00  cfs.  Tho  inflow  of  the  reservoir  sito  was  esti¬ 
mated  at  4,860  cfs.  Had  tho  reservoir  boon  in  operation  at  that 
tine,  tho  maximum  outflow  ’would  have  boon  approximately  1,000  cfs. 
fad  the  reservoir  pool  would  have  crostod  at  approximate  eleva¬ 
tion  488.5  ft.  or  16  ft.  below  the  crest  of  tho  spillway.  Maximum 
storage  in  tho  reservoir  for  this  oporation  would  have  boen  approxi¬ 
mately  7,130  aore-feet.  A  graphic  prosontatiun  of  this  operation 
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is  given  on  Pitta  No.  13. 

b.  The  spillway  design  flood  wr.s  bused  cn  the  most 
sovore  known  occurrence  of  summer  storms  ir.  inland  northeastern 
United  States.  This  storm  was  centered  in  north  control 
Pennsylvania  about  120  miles  southwest  of  the  resorvoir  situ,  in 
July  1942.  ns  transposed  to  the  Gnondrga  Creek  basin,  this  storm 
had  a  total  rainfall  of  24.20  inches  in  10  hours.  As  routed 
through  tho  reservoir,  this  storm  would  hove  produced  an  inflow 
of  61,800  cfs.  Assuming  the  roserveir  to  be  filled  to  spillway 
crest  elevation  of  504.5  feet  at  the  beginning  of  this  storm  and 
assuming  the  outlet  tc  bo  completely  blocked,  the  routing  indicated 
a  maximum  spillway  dischorge  of  48,500  cfs  and  n  surcharge  of 
15.8  foet  bringing  tho  reservoir  to  elevation  520.3  foot.  The 

4 

hydrogrrph  of  tho  design  flood  is  presunted  cn  Plate  5. 

c.  The  flood  of  March  1950  was  the  first  major  rise 
after  completion  of  tho  resorvoir.  Inflow  has  been  computed  C3 
approximately  3,800  cfs  while  outflow  did  not  exceed  935  cfs. 
maximum  pool  olevation  during  this  operation  was  485.1  feet  cr 
19.4  feot  below  spillway  crest.  Plato  14  shows  a  graphic  presen¬ 
tation  of  this  operation. 

IV-4.  Instructions  to  Superintendent.  The  general  instructions 
for  inspection,  maintenance  and  reports  covering  the  same  huvo 
bcor,  covered  in  the  "Operation  and  Maintenance  Manual"  issued  by 
tho  Corps  of  Engineers,  Buffalo  District.  Stunning  instructions 
to  ths  Superintendent  for  reservoir  regulation  uro  outlined  bolow*. 
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a.  Tho  recorder  chart  from  the  reservoir  gage  shall 
bo  removed  weekly  end  submitted  by  mr.il  to  the  District  Engine'  r , 
Corps  of  Engineers,  U.  S.  i.rm y,  Buffalo  District  Office.,  Engineer 
Perk,  Buffalo  7,  N.  Y. 

b.  When  tho  rosorvoir  pool  is  below  elovnticn  495 
feet  the  B  o.m.  pool  ol ovation  shell  be  roprrtod  drily  to  the 
U.  S.  Toother  Bureau  offioo,  Syracuse,  N.  Y.  by  8|30  »,$,  for 
relay  to  tho  Buffelo  District  Office,  Corps  of  Engineers,  Buffalo, 
K.  Y. 

c.  When  the  rosorvoir  pool  is  obovo  elevation  495 
foot  stago  report  shell  bo  submitted  r.t  8  a.n.,  noon,  end  4  p.m. 
to  tho  U.  S.  Tenth  or  Buroau  as  outlined  in  subpnrngrr.ph  (b)  cbovo. 

d.  lifhon  the  reservoir  pool  is  cbovo  ulev'tirn  485 
foot  and  tho  rate  of  riso  indicates  tho  spillway  crost  will  bo 
overtopped,  as  determined  f r '.'in  Pinto  19,  imr.iedir.to  report  shall 
bo  r.tdo  to  tho  U.  S.  Weather  Bureau,  Syracuse,  N.  Y.  and  to  tho 
Corps  of  Engineers,  Buffalo,  h.  Y.  During  offico  hours,  8j30  a.m. 
to  5 »00  p.m.,  Monday  through  Friday,  such  reports  will  bo  tole- 
phonod  to  tho  District  Cffico,  Hydraulic  Section,  telephone  number 
Bedford  5454,  Extension  54.  During  nights,  holidays  or  on  wo jk 
ends  such  reports  shall  be  telephoned  to  one  of  tho  following! 
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Joouph  G.  VToinrub 

31  Ivy  Lea,  Konmero,  N.  Y. 

Phono t  Buffalo,  BSdford  7443 

John  P.  Davis 
88  Roohollo  Drive 
Buffelo,  *  .  Y.  /.■  /  '  - 


Boor  J.  Riley 

107-A  Kcnvillfi-MT,  Buffalo 

Phor.o:  Buffalo,  Earksidu  1  id  73  '/J  1  ^  •  7 

Thomas  C.  Nuttlc^, 

238  PVinco4iOTT7^Buf felo 
Phone:'  Buffalo,  AMherst  3917 

During  major  floods  additional  instructions  or  requests  for 
spocial  roports  will  bo  forwarded  by  the  District  Office,  CorpB 
of  Enginoors,  Buffalo,  N.  Y.  Prior  approval  of  tho  Division 

Engineer,  North  Control  Division,  Corps  cf  Enginoors,  will  be 

« 

obtained  for  any  major  changes  to  regulations  as  sot  forth  in 
this  manual . 
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SEC XI OK  V 


staTEL',e;:t  of  coktikuiiig  stvties 

V-l.  Reporting  Kctv.ork.  Thu  oxisoing  hydrologic  covi.ru, -"e  is 
not  considered  entirely  adequate.  As  shown  on  Plato  8,  nouo  cf 
tho  prosont  net  oi'  precipitation  ga-os  in  located  in  the  Gnondugu 
Creek  basin.  Pondin';  e.greomont  with  local  interests  it  is  con¬ 
sidered  dnsireblo  to  odd  st  least  crie  rain  gage,  centrolly  locetod 
in  the  basin  and  prof or ably  two,  one  tc  be  locat  d  on  each  branch. 
Other  additions  and  changes  will  be  rocoirmondod  as  further  study 
and  experience  indicate  the  nood  therefor.  Thu  small  size  of 
the  basin  end  short  time  of  concentration  make  the  value  of  stroam 
gagos  above  the  reservoir  doubtful;  however,  further  study  will 
be  mado  of  tho  need  for  additional  strewn  gagos . 

V-2.  Fore-casting  Metnods .  Continuing  studies  will  bo  made 
as  time  and  data  become  available.  Tho  methods  described  in  tho 
manual  will  be  tostod  in  practice  and  actual  storms  will  bo 
studied  for  possible  improvement  in  forecasting  techniques. 

V-3.  Reservoir  Silting.  Sedimentation  ranges  have  boen 
established  at  21  sites  in  tho  roservtir  area,  as  shewn  on  Plate 
K.  These  ranges  were  established  in  1&51  and  periodic  resurvoys 
will  bo  made  to  determine  extent  of  silting  and  any  resultant 
loss  of  storage  capacity. 
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467.5 

335 

11 

4C3.5 

620 

18 

4  Or .  6 

166 

% 

467.6 

346 

469. 5 

638 

c 

11 

18 

4 

176 

C 

467.7 

357 

11 

4C9.7 

656 

18 

465.5 

1:4 

8 

457.6 

368 

11 

4  6  j  .  8 

674 

13 

466.3 

192 

8 

467.9 

379 

11 

•l  ",  'U  .  G 

692 

15 

• 

- - 

...  ■ 

..... 

. .  • 

.. 

i 


* 


vm'ii* Sj  Hi  >#i>I tr a <**tMt* nsr,*'.  *,. 


I 

I 

I 

I 

I 

I 

I 

I 

J 

i 

I 

I 

I 

I 

I 

I 

I 

I 

I 


Page  2  of  11 

ONONDAGA  RESERVOIR 
ELEVATION  vs.  stage 


8  February  1955 


STORAGE 

STORAGE 

STORAGE 

e:  f.v. 

ACi-E  r T . 

CHANGE 

ELEV. 

ACRE  FT. 

CHANGE 

ELEV. 

ACRE  FT. 

CHANGE 

<•70.0 

710 

19 

472.0 

1120 

24 

474.0 

1620 

28 

<70.1 

729 

19 

472.1 

1144 

24 

474.1 

1648 

28 

4  70.2 

748 

19 

472.2 

1158 

24 

474.2 

1676 

28 

4  70.3 

767 

19 

472.3 

1192 

24 

474.3 

1704 

28 

470.4 

786 

19 

472.4 

1215 

24 

474.4 

1732 

28 

470.5 

805 

20 

472.5 

1240 

24 

474.5 

1760 

28 

470.6 

825 

20 

472.6 

1254 

24 

474.5 

1788 

28 

4  70.7 

845 

472.7 

1288 

474.7 

1816 

20 

24 

« 

28 

470.8 

865 

20 

472.8 

1312 

24 

474.8 

1844 

23 

470.9 

885 

20 

472.9 

1336 

24 

474.9 

1872 

28 

471.0 

905 

21 

473.0 

1350 

26 

475.0 

1900 

30 

471.1 

926 

21 

473.1 

1396 

26 

4  75.  1 

1930 

30 

471.2 

947 

21 

473.2 

1422 

26 

475.2 

1960 

30 

471.3 

963 

21  - 

473.3 

1448 

26 

475.3 

1990 

30 

471.4 

529 

21 

473.4 

1474 

26 

4'75.4 

2020 

30 

4 '’1.6 

1010 

22 

473.5 

1500 

26 

475. 5 

2050 

30 

4  71.6 

1032 

22 

473.6 

1526 

26 

475.6 

2080 

30 

471.7 

1054 

22 

473.7 

1552 

26 

475.7 

2110 

30 

4'  1  .  S 

1076 

22 

473.8 

1576 

25 

4  75.8 

2140 

30 

471.9 

1098 

22 

473.9 

1604 

2( 

475.9 

2170 

30 

lb  $«£>*'**  -tfVH  #***< 
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OiJOS SAGA  Rt.SKi.VOIK 
I  LEV AT I OK  Vo.  STAGE 

8  February  198b 


STOWAGE  STOWAGE  STORAGE 

:::  -'v.  acke  ft.  change  f.lev.  ACrs  ft.  change  f.lev.  acre  ft.  change 


1 

-;?c  .0 

2200 

30 

479.0 

2810 

33 

490.0 

34  80 

34 

A"-..l 

2230 

30 

475.1 

2843 

33 

480.1 

3514 

34 

*1  .>  •  £ 

2260 

30 

479. 2 

2976 

33 

480.2 

3543 

34 

A-o.3 

2290 

30 

479.3 

2909 

33 

480.3 

3582 

34 

A"6.4 

2320 

30 

479.4 

2942 

33 

480.4 

3616 

34 

478.5 

2350 

30 

479. 5 

2975 

33 

460.5 

3650 

34 

475.6 

2380 

3C 

476.6 

3003 

33 

480.6 

3684 

34 

476.7 

2  410 

30 

479.7 

3041 

33 

480.7 

3713 

34 

476.8 

2440 

30 

478.8 

3  074 

33 

480.8* 

3752 

34 

476. S 

2470 

30 

478.9 

3107 

33 

480.9 

3786 

34 

4  7 ,  Q 

2500 

31 

479.0 

3140 

34 

481.0 

3820 

37 

477.1 

2531 

31 

479.1 

3174 

34 

481.1 

3857 

3? 

477.2 

2562 

31 

479.2 

3208 

34 

481.2 

3894 

37 

477.3 

2593 

31 

479.3 

3242 

34 

481. 3 

3931 

37 

477.4 

2624 

31 

479.4 

3276 

34 

481.4 

3968 

37 

477.6 

2655 

31 

479.5 

3310 

34 

481.5 

4005 

37 

477.6 

2686 

31 

479.6 

3344 

34 

481.6 

4042 

37 

4  77.7 

2717 

31 

479.7 

3373 

34 

481.7 

4079 

37 

477.6 

2748 

31 

479.8 

3412 

34 

461.8 

4116 

37 

477.9 

2"79 

31 

479.9 

3445 

34 

481.9 

4163 

37 

* 

!■' 

* 
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ON  OK  DAG  A  RESERVOIR 


ELEVATION  vs.  STAGE 

8  February  1955 


STORAGE 

STORAGE 

STORAGE 

EL-V. 

ACRE  FT. 

CHAj^GE 

ELEV. 

ACRE  FT. 

CHANGE 

LLEV. 

ACRE  FT. 

CHANGE 

46?. 0 

4190 

40 

464.0 

5010 

45 

486.0 

5910 

47 

462.1 

4230 

40 

484.1 

6055 

45 

436.1 

5957 

47 

492.2 

4270 

40 

464.2 

5100 

45 

486.2 

6004 

47 

462.3 

4310 

40 

464.3 

5145 

45 

486.3 

6051 

47 

4S2.4 

4350 

40 

434.4 

5190 

45 

486.4 

6098 

47 

462.5 

4390 

434.5 

5235 

485.5 

6145 

40 

45 

47 

4S2.6 

4430 

40 

434 . 6 

5230 

45 

486.5 

6192 

47 

482.7 

4470 

40 

434.7 

6325 

45 

485.7 

6239 

47 

462.6 

4510 

40 

484.9 

5370 

45 

466.8 

*  6286 

47 

482.9 

4550 

40 

484.9 

5415 

45 

486.9 

6333 

47 

433.0 

4590 

41 

485.0 

6460 

45 

487.0 

63*30 

49 

483.1 

4631 

41 

485.1 

5505 

45 

467.1 

6429 

49 

483.2 

4572 

41 

435.2 

5550 

45 

487.2 

6476 

49 

483. 3 

4713 

41 

465.3 

5595 

45 

467.3 

6527 

49 

4S3.4 

4754 

41 

485.4 

5640 

45 

4S7.4 

6076 

49 

453.5 

4795 

41 

485.5 

5635 

45 

487.5 

6625 

49 

438.6 

4836 

41 

465.5 

5730 

45 

487.6 

6674 

49 

453.7 

48'77 

41 

435.7 

5776 

45 

487.7 

6723 

49 

453.3 

4916 

41 

465.5 

1820 

45 

487.8 

6772 

49 

483.9 

4959 

41 

485.9 

5065 

45 

487.9 

6821 

49 
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ON’ ON  DAG  A  RESERVOIR 
ELEVATION  vs.  STAGE 


8  February  1955 


STORAGE 

STORAGE 

STORAGE 

ELSV. ' 

ACRE  FT. 

CHANGE  ; 

ELEV. 

ACRE  FT. 

CHANGE 

FL?  V. 

AC-E  FT. 

C  HANGS 

458.0 

6870 

49 

490.0 

7380 

62 

492.0 

6960 

68 

4ftr  .1 

6919 

49 

490.1 

7932 

52 

492.1 

9018 

58 

48,".? 

6968 

49 

490.2 

7984 

52 

492.2 

9075 

58 

4P.fi .  3 

7017 

49 

490.3 

8036 

52 

492.3 

9134 

58 

488.4 

7066 

49 

49C.4 

8088 

52 

492.4 

9192 

58 

488.  5 

7115 

49 

490.5 

8140 

52 

492.5 

9250 

58 

483.6 

7161 

49 

490.6 

8192 

52 

492.6 

9308 

58 

488,7 

7213 

490.7 

8244 

492.7 

9366 

49 

52 

• 

58 

48P .  3 

7262 

49 

490  . 8 

8296 

52 

492.8 

9424 

56 

483.9 

7311 

49 

490.9 

8348 

52 

492.9 

9482 

58 

489.0 

7360 

52 

491.0 

*  8400 

56 

493.0 

9540 

62 

439.1 

7412 

52 

491.1 

8456 

56 

493.1 

9602 

62 

489.2 

7464 

52 

491.2 

8512 

56 

493.2 

9664 

62 

489.-3 

7516 

52 

491.3 

8568 

56 

493.3 

9726 

62 

489.4 

7568 

62 

491.4 

8624 

56 

493.4 

9786 

62 

439.5 

7620 

52 

491.5 

6680 

56 

493.5 

9650 

62 

489.5 

7672 

62 

491.5 

8736 

56 

493.6 

9612 

62 

489.7 

7724 

52 

491.7 

8792 

56 

493.7 

9974 

62 

4S9.8 

7776 

52 

451.3 

8845 

56 

493.8 

10036 

62 

439.9 

7828 

C 

u  U 

491.9 

6904 

66 

493.9 

10098 

62 
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ON  ON  LAG  A  HE:  "V/OIR 
ELEVATION'  vs.  ST  ACE 


B  February  1955 


ST  OH  AGE 

STORAGE 

ST0KAGE 

KLEV. 

AC  HE  FT . 

CHANGE 

ELF.V. 

ACES  FT. 

CHANGE 

ELF  7. 

ACHE  FT. 

CHANG 

494.0 

10160 

64 

496.0 

11470 

66 

496.0 

12640 

71 

494,1 

10224 

64 

496.1 

11 638 

68 

496.1 

12911 

71 

494.1 

10288 

64 

496.2 

11606 

68 

495.2 

12982 

71 

494.3 

10352 

64 

496.3 

11674 

68 

498.3 

13053 

71 

494.4 

10416 

64 

496.  4 

11742 

68 

498.4 

13124 

71 

494.5 

10490 

64 

496.5 

11810 

68 

498.5 

13195 

71 

434.6 

10544 

64 

496.6 

11678 

6B 

498.6 

132S6 

71 

494.7 

10608 

496.7 

11946 

4S6.7 

13337 

64 

68 

• 

71 

494.9 

10672 

64 

496.8 

12014 

68 

499.8 

13408 

71 

494.9 

10736 

64 

496.9 

12082 

66 

498.9 

13479 

71 

495.0 

10800 

67 

497.0 

12150 

69 

499.0 

13550 

75 

495.1 

10867 

67 

497.1 

12219 

69 

499.1 

13625 

75 

495.2 

10334 

67 

497.2 

12268 

69 

499.2 

13700 

75 

4  3  ij .  3 

»-* 

o 

o 

67 

497.3 

12357 

69 

493.3 

13775 

75 

495.4 

11066 

67 

497.4 

12426 

£9 

499.4 

13850 

75 

495.5 

11135 

67 

497.6 

12495 

69 

4SS.5 

13925 

75 

495.6 

11202 

67 

297.6 

12564 

69 

499. 6 

14000 

75 

435.7 

11269 

67 

497.7 

12633 

69 

493.7 

14075 

75 

495.8 

11336 

67 

497.8 

12702 

69 

499.8 

14150 

75 

495.9 

11403 

67 

497.9 

12771 

69 

499.9 

14225 

75 
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ONONDAGA  S' H VOIR 


ELEVATION  vs.  STAGE 

•  8  February  1955 


STORAGE 

STORAGE 

STORAGE 

ELEV. 

ACRE  FT. 

CHARGE 

LLEV. 

ACRE  FT. 

CHARGE 

F.LKV. 

ACRE  FT. 

CHARGE 

500.0 

14300 

75 

502.0 

15840 

85 

604.0 

17570 

91 

50C*«  1 

14376 

75 

502.1 

1  5925 

85 

804.1 

17661 

91 

800.2 

14450 

76 

802.2 

16010 

85 

504.2 

17762 

91 

600.3 

14525 

75 

502.3 

16095 

85 

504.3 

17842 

91 

600.4 

14600 

75 

802.4 

16180 

85 

cC-i.4 

1  7934 

91 

sor.b 

14678 

502.5 

16265 

504.5 

18025 

75 

35 

91 

SCO.  6 

14750 

75 

502.  e 

16350 

86 

504.6 

18116 

91 

60C.7 

I4e25 

502.7 

16436 

504.7 

182.07 

75 

38 

« 

91 

805.6 

14900 

75 

502.8 

16520 

8b 

504.8 

1829e 

91 

500.9 

14975 

75 

602.9 

16605 

86 

504.9 

16389 

91 

501.0 

15050 

79 

503.0 

16690 

88 

505.0 

18460 

91 

801.1 

15129 

79 

503.1 

16776 

68 

505.1 

18571 

91 

WO  .2 

15208 

79 

603.2 

16866 

88 

505.2 

186G2 

91 

WO  1.2 

162cS7 

79 

503.3 

16.954 

88 

505.3 

16763 

91 

5C1 .4 

15.366 

79 

503.4 

1704  2 

80 

508.4 

16844 

91 

5<  3 .5 

15445 

79 

603 . 6 

1713C 

86 

505.6 

1«936  , 

91 

t)\J  A  «  C 

1652*. 

79 

503.6 

17216 

38 

508.6 

19026 

91 

501 .7 

15603 

79 

503.7 

17306 

66 

6Ct'  .7 

19117 

91 

801.8 

18632 

79 

50o  •  8 

17394 

86 

505.6 

19208 

51 

bCi.9 

1:761 

79 

503.9 

17482 

88 

605.  S 

19299 

91 
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O'.’ ONI>.‘  •'in  £8  £7; Vol  8 

zlev;.?:c:;  v. .  stoics 


&  Kf.'bru^ry  1965 


S*:0.-v32 

s  ?c 0 

STvKAOU 

ACP.S  ??. 

CHAM OS 

£007. 

A 7  X  £  77. 

CrAroi; 

£L£V. 

506 .0 

1S3S0 

57 

508.0 

21400 

106 

510.0 

23590 

lift 

w  v_/  5*1 

1S4S7 

97 

508. 1 

21506 

106 

510.1 

23705 

115 

506.2 

19564 

97 

506.2 

21612 

106 

510.2 

23620  • 

115 

506.3 

19631 

97 

506.3 

21716 

106 

510.3 

23935 

115 

506.4 

15778 

97 

508.4 

21824 

106 

510.4 

24050 

115 

506.5 

19375 

97 

503.5 

21930 

106 

510.5 

24165 

115 

506.6 

19972 

508.6 

2203G 

106 

510.6 

24280 

97 

« 

115 

506.7 

20069 

97 

508.7 

22142 

106 

510.7 

24395 

115 

506.8 

20166 

97 

508.9 

22246 

106 

510.6 

24510 

115 

505.9 

20263 

97  ' 

506.9 

22354 

106 

510.9 

24625 

115 

507.0 

20360 

104 

509.0 

22460 

113 

511.0 

24740 

117 

507.1 

40*.  64 

104 

509.1 

22573 

113 

511.1 

24857 

117 

507.2 

2C56S 

104 

509.2 

22686 

113 

511.2 

24974 

117 

007.3 

20672 

104 

509.3 

22799 

115 

511.3 

25091 . 

117 

507.4 

2C776 

104 

509.4 

22912 

113 

511.4 

25206 

117 

507.5 

20860 

104 

509.5 

23025 

113 

511.5 

25325 

117 

507.5 

20964 

104 

509.6 

23136 

113 

511.6 

25442 

117 

b~n.7 

21066 

104 

509.7 

23151 

113 

511.7 

25559 

117 

507.6 

21192 

104 

509.6 

23364 

113 

511.8 

25676 

117 

c  0  7 . 9 

21296 

104 

509.9 

23477 

113 

511.9 

25793 

117 
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ONoNDaGa  R-iSERVGIrt 
ELEVATION  vs.  STORAGE 


9  February  1955 


S TOM.  IE 

STORAGE 

| 

STORAGE 

S!J5W 

ACHE  FT. 

CHANGE 

EL.EV . 

ACHE  FT. 

CHANGE 

ELEV. 

ACRE  FT. 

CHAN  01 

512.0 

25910 

124 

514.0 

264  90 

135 

516.0 

31310 

147 

512.1 

26034 

124 

514.1 

28625 

135 

516.1 

31457 

147 

M2. 2 

26158 

124 

514.2 

2  8760 

135 

516.2 

31604 

147 

£12.3 

26262 

124 

514.3 

28695 

135 

516.3 

31751 

147 

512.4 

26406 

124 

514.4 

29030 

135 

516.4 

31898 

147 

£12.5 

26530 

124 

514.5 

29165 

135 

516.5 

32045 

147 

512.6 

26654 

124 

514.6 

29300 

135 

516.6 

321S2 

147 

512.7 

2S77» 

514.7 

29435 

516.7 

32339 

124 

135 

147 

512.8 

26902 

124 

514. S 

29570 

135 

516. B 

32486 

147 

512.9 

27026 

124 

514.9 

29705 

135 

516.9 

32633 

147 

513. C 

27150 

134 

515.0 

29640 

147 

517.0 

32780 

149 

513.1 

2  7264 

134 

515.1 

29987 

147 

517.1 

32929 

149 

513.2 

27416 

134 

515.2 

30134 

147 

517.2 

33070 

149 

513.3 

27552 

134 

515.3 

30281 

147 

517.3 

33227 

149 

513.4 

27605 

134 

515.4 

30428 

147 

517.4 

33376 

149 

513.5 

27620 

134 

515.5 

30576 

147 

517.5 

33525 

149 

513.6 

27954 

134 

515.6 

30722 

147 

517.6 

33674 

149 

513.7 

28088 

104 

515.7 

30669 

147 

517.7 

33623 

149 

613.  S 

28222 

134 

515.8 

31016 

147 

617.8 

33972 

149 

513.9 

28356 

134 

515.9 

31163 

147 

517.9 

34121 

1-15 
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ONONDAGA  RESERVOIR 
ELEVATION  vb.  storage 


9  Fobruary  1955 


STORAGE 

STORAGE 

STORAGE 

ELEV. 

ACRE  FT. 

CHANGE 

SL’rG'. 

ACRE  FT. 

CHANGE 

ELEV. 

ACHE  r 7. 

CHANG 

5ie.o 

342  70 

151 

520.0 

37290 

151 

522.0 

40340 

157 

518.1 

34421 

151 

520.1 

37441 

151 

522.1 

40497 

157 

115.2 

34572 

151 

520.2 

37592 

151 

522.2 

40654 

157 

518.3 

34723 

151 

520.3 

37743 

151 

522.3 

4*811 

157 

516.4 

34874 

151 

620.4 

3  7694 

151 

522.4 

40968 

157 

518.5 

35025 

151 

520.5 

38045 

161 

522.5 

41125 

157 

518.5 

35176 

151 

520.6 

38196 

151 

522.6 

41262 

157 

515.7 

35327 

520.7 

36347 

522.7 

41439 

151 

151 

« 

157 

518.6 

35478 

151 

520.3 

38498 

151 

522.6 

41596 

157 

518. S 

35629 

151 

520.9 

38649 

151 

522.9 

41753 

157 

519.0 

35780 

151 

521.0 

38800 

154 

523.0 

41910 

176 

Ol  3 . 1 

35931 

151 

521.1 

38554 

154 

523.1 

42086 

176 

515.2 

36062 

161 

521.? 

39108 

154 

523.2 

42262 

176 

519.3 

36233 

151 

521.3 

35262 

154 

623.3 

42436 

176 

519.4 

36364 

151 

521.4 

39416 

154 

523.4 

42614 

176 

519.5 

36555 

161 

521.5 

3  95  70 

154 

523.5 

42790 

176 

519.6 

36666 

151 

521.6 

39724 

154 

523.6 
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oiTomir-A  creek  -  Syracuse,  it.  y. 

OPERATION  A1ID  MAINTENANCE  I LAiUAL 

I .  PROJECT  AUTHORIZATION 

The  Plooc'  Control  Act  of  19^1  (Public  Lav;  MRS,  T]th  Congress,  1st 
Session)  authorized  construction  of  a  project  to  provide  flood  protection 
for  the  city  of  Syracuse,  IT,  Y.,  substantially  in  accordance  with  the 
recommendation  of  the  Chief  of  Engineers  in  House  Document  ITo,  gl+6,  7^th 
Congress,  3rd  Session. 

II.  LOCATION 

The  project  consists  of  a  dam  and  reservoir  on  Onondaga  Creek  about 
■'  miles  south  of  the  city  of  Syracuse  :  nd  improvement  of  the  creek  channel 
ir.  the  southern  part  of  the  city  of  Syracuse. 

The  dam  is  located  o.  Cnonde <ra  Creel:,  in  the  Onondaga  Indian  Reserva¬ 
tion,  about  1,700  feet  downstream  of  c'-.c  confluence  of  the  south  and  v/cst 
branches  of  Onondag;  Creek. 

Tho  channel  improvement  is  located  in  the  southerly  part  of  the  city 
-f  Syracuse,  and  extends  from  Ballantyne  Road,  the  upstream  limit  of  the 
previously  improved  channel,  to  above  Don-in  Avenue,  tho  southerly  limit 
of  the  city  of  Syracuse. 

III.  BRIEF  DESCRIPTION 


An  earth  rolled-fill,  flood  control  retention  dan,  a  concrete  side 
channel  spillway  and  an  unregulated  automatic  outlet  was  constructed. 
Piezometer?,  and  settlement  gjtgcs  were  constructed  in  the  embankment  of  the 
cam  ana  behind  the  east  spillway  wall.  An  automatic  recording  gage  has 
been  installed  in  a  ga^c  house  on  top  of  the  dam  westerly  of  the  outlet 
conduit. 

An  access  road  was  constructed  from  Hitchings  Road  to  the  west  of 
left  abutment  of  the  dam. 

The  channel  improvement  consists  of  reclining  and  straightening  the 
Cncndagr.  creel:  channel,  constructing  earth  levees,  constructing  a  concrete 
drainage  structure,  a  concrete  flume  ,  a  concrete  drop  structure,  a  stool 
sheet  pile  control  weir  and  channel  caving,  Highway  bridges  at  Seneca 
Turnpike  r.nd  Dorwin  Avenue  and  a  footbridge  midway  betwoon  Scnoca  Turnpike 
and  Ballantyne  Road  were  constructed  by  the.  State  of  Pc’-'  York. 

17.  PROTECTION  PROVIDED 


The  Onondaga  Dam  end  downstream  channel  improvements  arc  dosignod  as 
flood  control  measures  to  provide  aduitionnl  flood  protoction  for  the  city 
of  Syracuse,  rev  York.  Onondaga  Creel:  meanders  through  tho  city  of 
Syracuse  and  in  the  southerly  part  of  th:  city,  between  Uallantync  Road 
and  Dorwin  Avenue,  the  creek,  prior  to  improvements,  was  winding  and 
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overflowed  at  about  1,000  c.f.s.  causing  damage  at  frequent  intervals. 
Improvement  of  this  channel  to  reduce  frequency  of  damaging  floods  was 
necessary,  but  such  improvement  would  eliminate  a  large  amount  of  valley 
storage,  and  thus  tend  to  increase  flows  downstream.  Since  a  reduction 
in  storage  would  be  made  by  channel  improvements,  it  was  necessary  to 
provide  reservoir  storage  before  extending  the  channel  improvement  farther 
upstream  of  the  then  existing  improved  channel.  The  new  channel  as  re¬ 
alined  ar.d  improved  provides  a  capacity  of  6,000  c.f.s.  In  combination 
with  the  re' ervoir  regulation,  this  provides  a  high  degree  of  protection 
to  the  adjacent  area. 

The  dan  has  an  unregulated  outlet  with  a  maximum  discharge  capacity  of 
1,270  c.f.s.  The  maximum  discharge  from  the  reservoir  in  combination  with 
the  flow  from  uncontrolled  areas,  will  not  cause  serious  flooding  along  the 
unimproved  channel  in  the  area  between  the  dam  and  the  improved  channel 
in  the  city  of  Syracuse,  The  reservoir  discharge,  combined  with  flow  from 
the  uncontrolled  area,  will  exceed  the  capacity  of  the  improved  channel  at 
extremely  rare  intervals. 

V.  CONSTP.UCTIOi;  HISTOBY 

Construction  of  the  earth,  rolled-fill,  flood  control  dam  with  dished 
side  slopes,  a  concrete  side  channel  spillway,  an  unregulated  automatic 
outlet,  and  appurtenant  works  was  commenced  on  5  May  19^7  by  contract  with 
S.  J.  Groves  and  Son,  Minneapolis,  Minnesota,  and  completed  on  19  August 
19+9. 


Planting  of  shrubs  on  the  downstream  slope  of  the  embankment  of  the 
unm  was  comne  need  on  l6  September  19^9  by  contract  with  the  Saxe  Construc¬ 
tion  Co.  and  completed  on  31  October  19^9* 

Charing  tire  reservoir  area  of  dead  and  diseased  timber  and  other 
snags  below  elevation  Ugo  commenced  during  October  194g  and  was  completed 
during  June  19'^9 •  "he  clearing  operations  were  accomplished  by  hired 
labor  and  rented  equipment. 

A  contract  for  construction  of  the  access  road  from  Hitchings  Hoad 
to  the  west  abutment  of  the  dam  was  awardod  to  the  Coatral  Highway  Corp. 
Contract  operations  commenced  on  3  May  19^9  ant1,  wore  completed  on  1  Septem¬ 
ber  191'9. 

A  contract  for  construction  of  the  flood  protection  improvements  on 
Onondaga  Creek  in  the  southerly  part  of  the  city  of  Syracuse  was  awarded 
to  the  D,  W,  Ninkelman  Co.  Work  began  on  22  July  19^9  and  was  completed 
on  6  July  1991. 

Construction  of  a  steel  sheet  pile  weir  with  stone  paving  commonced 
on  2S  November  299b,  and  v*as  completed  on  2  January  1952.  The  stoel  sheet 
piling  was  furnlBhod  by  the  State  of  Now  York,  The  construction  of  tho 
wrir  and  adjacent  stone  paving  wa6  accomplished  by  hired  labor  and  rented 
equipment. 
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VI.  LOCAL  COOPERATION 


Requirements  of  local  cooperation  provide  in  part  that  ’’local  inter¬ 
acts  give  assurances  satisfactory  to  the  Secretary  of  tho  Army  that  they 
will.  .  Maintain  and  operate  works  after  completion  in  accordance  with 
regulations  proscribed  by  tho  Secretary  of  the  Army,"  Assurances  of  local 
cooperation  for  the  project  were  given  by  the  State  of  New  York  on  27  Ccto- 
b'  r  19^5  an!  approved  by  the  Secretary  of  the  Army  on  26  February  1944. 

Regulations  have  been  issued  for  maintenance  and  operation  of  flood 
control  works,  pursuant  to  the  provisions  of  section  3  of  the  Act  of 
Congress  approved  June  22,  1936,  as  amended  and  supplemented. 

VI I .  GENERAL  PROCEDURES 

A.  Goner;:.!.  General  rules  for  the  maintenance  of  flood  protection 
facilities  arc  stated  in  the  Regulations.  Further  details  and  suggestions 
for  complying  with  those  requirements  arc  given  in  the  following  paragraphs. 
Location,  plan  and  sections  of  tho  improvements  arc  indicated  on  Plates  22 
to  64. 


3.  Duties,  of  the  Superintendent.  The  Regulations  provide  that  the 
cooperatin'*  agency  will  designate  an  official  colled  the  "Superintendent” 
who  will  be  responsible  for  carrying  out  the  provisions  for  maintenance 
and  opi rations  of  each  flood-protection  project.  Tho  Department  of  Public 
Works  of  the  State  of  New  York  will  designate  a  Superintendent  from  their 
available  personnel.  In  addition  to  the  duties  which  a.rc  outlined  in  other 
portions  of  the  manual,  the  Superintendent  has  a  general  responsibility  for 
Ci  velopi.: ~  and  maintaining  an  organization  which  can  efficiently  carry  out 
the  maintei.ar.c.  and  operation  of  all  structures  and  facilities  during 
flood  periods  and  the  inspection  and  maintenance  of  the  project  works  at 
all  other  times. 

C.  Improvements  or  alterations  to  the  project.  Drawings  or  prints 
of  uroposed  improvements  or  alterations  to  the  dam  or  appurtenant  struc¬ 
tures,  required  by  paragraph  (a)  (5)  of  the  Regulations,  should  be  sub¬ 
mitted,  in  triplicate,  to  the  District  Engineer,  Corps  of  Engineers, 
Engineer  Park,  Buffalo  J,  V,  Y.  Submission  of  drawings  should  be  suffi¬ 
ciently  in  advance  of  initiation  of  the  proposed  construction  to  permit 
adequate  study  and  consideration  of  the  work.  Drawings,  in  duplicate,  or 
reproducible  prints  showing  any  improvement  or  alterations  as  finally 
constructed  should  be  furnished  the  District  Engineer,  Corps  of  Engineers, 
after  completion  of  the  work. 

D.  Semi-annual  report  to  Corps  of  Engineers.  The  semi-annual  report 
required  by  the  Regulations  is  to  be  submitted  to  the  District  Engineer, 
Corps  of  Engineers,  "ngincer  Park,  Buffalo  7,  IT*  Y,  Tho  reports  should 
cover  inspection  and  maintenance  of  the  works  and  should  include  dated 
copies  of  inspection  check  lists  or  report  sheets  made  during  the  period 
covered  by  the  report.  In  ease  repairs  have  been  made,  cither  temporary 

or  permanent,  the  nature  and  dates  of  construction  arc  pertinent  and  should 
be  included.  Prints  of  any  photographs  showing  the  protective;  works  in 
operation  during  floods  arc  desired  whenever  available. 
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E.  Periodic  inspections .  Periodic  inspections  as  required  by  the 
Peculations  should  be  made  at  the  following  times: 

1.  Immediately  prior  to  the  beginning  of  a  major  flood  season 
(generally  considered  to  include  the  months  of  March  and 
April) . 

Immediately  following  each  major  nigh  water  period. 

.  Otherwise  at  periods  not  exceeding  SO  days. 

U.  At  such  other  times  as  may  be  deemed  necessary  bjr  the 
Sup erintendent. 

F,  .Joint  inspections.  It  is  desired  that  a  Joint  inspection  of 
tl"e  project  works  bo  made  annually  by  the  District  Engineer,  Corps  of 
Engineers,  rr  his  authorized  representatives,  and  the  Superintendent 
immediately  prior  to  the  spring  flood  season.  Arrangements  for  this 
inspection  should  bo  initiated  by  the  Superintendent. 

0.  Choc)-  shoots.  To  facilitate  inspection,  cither  routine  or  emer- 
nqy,  then  ar«.  suggested  forms  of  chock  sheets  shown  in  Plates  10  to  15. 
Those,  or  similar  forms,  should  be  used  for  each  inspection  to  insure  that 
r.c  feature  of  the  protective  system  is  overlooked.  Any  feature  requiring 
repairs  should  b  •.  noted  thereon;  satisfactory  items  should  be  indicated  by 
chi ck, 

VIII.  PHOJECT  FSATJPES 


A,  Description  of  improve ments  constructed: 

1.  Dam  and  appurtenances, 

a.  .rbankment.  -  An  earth,  rolled-fill  embankment  approxi- 
M.*»t<  ly  1,/SO  foot  long,  with  a  maximum  height  of  6 7  feet,  providing  a  free 
board  of  5*7  feet  above  the  spillway  design  flood  was  constructed.  The 
dam  is  25  f»ct  wide  or  top  and  has  varying  base  widths  from  l4o  feet  to 

■  bout  IPO  feet.  The  embankment  slopes  vary  from  1  on  3  at  the  bottom  to 

x  on  3  at  the.  tor.  The  upstream  slope  of  the  embankment  is  protcctod  from 
wav.  action  and  crosior.  by  dumped  stone  riprap,  3  foot  thick,  placed  on  a 
IP-inch  layer  of  gravel  and  sand.  The  downstream  slope  is  protected  from 

■  rooiou  b-  a  rock  toe  of  varying  thickness  extending  approximately'  halfway 
in'  th>  slope.  Above  the  terminus  of  the  riprap  to  the  top  of  the  dam  an 
intensive  planting  of  Hall  Japanese  Honeysuckle  (Loniccra  Japonica 

Ha  1 lean c)  plants  was  made.  On  top  of  the  dam,  a  bituminous  treated  gravel 
surface  roadway  1-foot  thick  and  20  feet  wide  was  constructed.  Along  the 
bottom  of  the  downstream  slope  a  rock  filled  toe  trench  was  provided  to 
facilitate  drainage  of  water.  This  relief  too  trench  connoctB  with  r.  diver¬ 
sion  ditch  near  the  loft  abutment  of  the  dam  which  connects  with  and  empties 
into  the  old  Onondaga  Creek  channel  approximately  750  foot  downstream  of  the 
dam.  A  steel  wire  cable  guard  rail  attached  to  concrete  posts  oxtonds 
'long  both  sides  of  the  roadway.  Plan,  sections  and  details  of  construction 
arc  indicated  on  the  "as  built"  drawings,  plates  37  1°  40,  inclusive,  and 
64. 


b.  Outlet  works.  -  A  concrete  outlet  structure,  for  the 
release  of  flood  waters  from  the  reservoir,  was  constructed  near  the  east 
end  of  the  dam.  The  principal  feature  of  the  outlet  works  Is  an  uncon¬ 
trolled  concrete  conduit,  6*?  feet  In  diameter  and  approximately  3^9  feet 
long,  benched  Into  the  rock  of  the  right  abutment  with  a  concreto-lined 
stilling  basin  approximately  71  feet  long  at  the  downstream  (exit)  end. 

At  the  upstream  (inlet)  end,  n  concrete  intake  structure  was  built  which 
starts  at  the  terminus  of  the  6,5-foot  diameter  conduit  and  flaro3  out 

to  ;i  11  feet  by  12  feet  9  inches  rectangular  orifice  at  an  angle  of  45° 
to  the  center  line  of  the  conduit,  trash  racks  of  black  steel  pipe  have 
bc'-n  installed.  Hock  paving  IS  inches  thick  on  a  9-inch  gravel  and  sand 
base  has  boon  placed  around  the  intake  structure. 

Intake  and  exit  channels  for  the  outlet  works  are  open  cuts.  The 
intake  channel  is  in  earth  l,0oj  feet  long  and  20  foot  wide  at  the  bottom, 
Th'"  slopes  of  the  intake  channel  have  been  lined  with  2  feet  of  dumped 
riprap  on  a  9-inch  gravel  and  sand  base.  The  exit  channel  is  unlincd, 

1,700  feet  long,  S00  feet  of  which  is  in  rock  and  IS  feet  6  inches  wide 
at  the  bottom. 

Plan,  sections  and  details  of  construction  of  the  outlet  works  arc 
indicated  on  the  "as  built"  drawings,  plater,  4l  to  44,  inclusive, 

c.  Spillway  and  spillway  channel.  -  A  side  channel  spillway 
was  constructed  i.i  the  rock  on  the  right  abutment  of  the  dam  and  consists 
of:  an  approach  channel  about  240  feet  long  and  varying  from  200  to  2r,0 
feet  wide  excavated  partly  in  rock;  a  concrete  ogee  typo  weir  having  a 
crest  length  of  200  feet  and  a  crest  elevation  of  504.5  feet  above  L,V,D. ; 
a  concrete  triangular  control  weir  6i  feet  high,  50  feet  wide  and  50  feet 
long  was  placed  in  the  exit  channol  below  the  spillway  weir;  a  concrete- 
lined  spillway  race  channel  generally  50  feet  wide  and  350  foot  long;  and  an 
unlincd  outl,  t  channol  50  feet  wide  and  about  6E5  feet  long;  to  its  inter¬ 
section  with  the  conduit  outlet  channel,  the  initial  30  feet  of  the  unlincd 
channel  has  concrete  bottom  paving.  Two  flush  reinforced  concrcto  manholes 
with  iron  frames,  covers  and  ladders  were  constructed  adjacent  to  the  oast 
and  west  spillway  channel  walls.  The  easterly  manhole  is  approximately 
opposite  the  downstream  end  of  the  spillway  channel  control  wclr  and  the 
westerly  manhole  is  located  just  southerly  of  the  end  of  the  west  spillway 
wall.  Ar.  automatic  siphon  and  a  manually-operated  sluice  gate  have  been 
placed  in  each  manhole.  The  gate  Is  controlled  by  means  of  a  handwheel 
lift  and  screw  stem  located  inside  the  manhole  structure.  Details  of  con¬ 
struction  of  manhole  arc  indicatad  on  Plate  47.  Plan,  sections  and  details 
of  construction  of  spillway  and  appurtenances  arc  indicated  on  the  "ns 
built"  drawings.  Plates  45  to  5f  inclusive, 

d.  Gage  house  and  gage,  -  On  top  of  the  cmbanloncnt  of  the 
dam  along  the  southerly  edge  of  the  road  and  Just  westerly  of  the  center 
line  of  the  outlet  conduit,  there  was  constructed  a  brick  masonrv,  rein¬ 
forced  concrctt  gage  house.  Set  into  the  dam  cmbanloncnt  beneath  the 
floor  of  the  gage  house  is  a  36"  C,I,  pipe  which  acts  as  the  well  for  the 
gage.  An  automatic  recording  water  level  gage,  which  records  the  eleva¬ 
tion  of  the  pool  in  the  reservoir  behind  the  dan,  was  installed  by  the 
United  States  C-cological  Survey,  Plan,  sections  and  details  of  construc¬ 
tion  are  indicated  on  the  "ns  built"  drawing,  Plato  57* 
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o.  Settlement  gages.  -  Twenty- two  (22)  settlement  gages 
consisting  of  lengths  of  ly"  steel  pipe  with  2'  x  2'  x  3/8"  steel  plates 
welded  to  the  bottom  of  the  pipe  and  caps  at  the  top  v;crc  installed. 

Seven  (7)  are  located  In  the  downstream  rock  toe  of  the  dam  ombankment 
ana  fifteen  (15)  arc  located  in  3  lines  of  5  gages  per  line  across  the 
embankment.  Location  and  details  of  the  settlement  gages  arc  indicated 
on  Plate  38  of  the  "ns  built"  drawings. 

f.  Piezometers.  -  Twelve  (12)  piezometers  consisting  of 
lengths  of  steel  pipe  with  well  points  and  caps  were  installed:  eight 

( C)  located  ir.  the  downstream  rock  toe  of  the  dam  embankment,  and  four  (4) 
located  behind  the  cast  spillway  wall.  Location  and  details  of  the  piez¬ 
ometers  are  indicated  on  Plates  38  and  45  of  the  "as  built"  drawings. 

g.  Staff  gage.  -  Set  on  the  top  of  the  west  v/all  of  the 
conduit  intake  structure  are  bronze  numerals  which  indicate  the  elevations 
•above  mean  sen  level  datum.  Enameled  steel  marker  plates  indicating  the 

<  l<-v.-tior»  nbov<,  me;n  sea  level  datum  arc  affixed  to  the  inner  face  of  the 
easterly  concrete  stair  stringer  of  the  stairway.  The  stairway  is  located 
on  th<  slope  of  the  embankment  of  the  dam,  directly  above  the  top  of  the 
conduit  intake  structure  and  rises  to  the  ton  of  the  dam.  Location  and 
details  of  the  staff  gage  arc  indicated  on  Plate  5-S  of  the  ".as  built" 
drawings. 


2.  Access  road  to  dam.  A  compacted  gravel,  double- surface 
tr. •  ted  road  3  inches  thick,  22  feet  wide  was  constructed  from  Hitchings 
Pond  to  the  west  or  l..ft  abutment  of  the  dam.  The  overall  length  of  the 
road  is  2,570  feet.  The  access  road  intersects  the  western  terminus  of 
the  road  or.  too  of  the  dam  embankment.  Concrete  gutters,  catch  basins  and 
dr-- inage  facilities  were  installed  where  necessary,  A  reinforced  concrotc 
cattle  pacs,  4  feet  wide  and  6  feet  high  was  constructed  under  the  access 
road  about  155  feet  east  of  Kitchings  P.oad,  Plan,  sections  and  details  of 
tix.  access  road,  miscellaneous  drainage  facilities  and  appurtenances  arc 
indicated  on  Plates  53  to  6?,  inclusive,  of  the  "as  built"  drawings. 

3.  Reservoir.  At  the  spillway  crest  level  (Elev.  .504,5  feet), 
the  reservoir  will  flood  approximately  S60  acres  and  will  extend  approxi¬ 
mately  2.7  and  2,1  miles  up  the  south  and  west  branches,  respectively,  of 
Onondaga  Creek.  The  reservoir  area  was  cleared  of  all  dead  and  diseased 
trees  and  all  snags  below  elevation  480,  to  which  the  pond  will  riso  about 
or.ee  in  10  years.  There  arc  highways  in  the  reservoir  which  were  not 
raised  or  relocated  due  to  the  fact  that  they  may  be  flooded  only  at  rare 
or  extreme  intervals. 

4 .  Chanrcl  improvements , 

a.  Creek  channel,  -  Channel  of  the  creel:  was  improved  and 
realis'd  to  various  new  cross  sections  aid  a  new  bottom  profile  from  a 
point  aporoximntely  1,550  feet  upstream  of  Dorwin  Avenue  northerly,  or 
downstream,  to  the  previously  paved  channel  at  Ballantync  Road,  an  overall 
distance  of  "bout  2.1  miles.  Except  for  the  upper  portion,  the  channel 
was  constructed  with  a  dished  cross-section.  Spanning  the  approximate 
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c v . ii 1 1.  r  of  thu  c'v  nr.d  is  a  10-foot  wide  flat  section,  then  side  slopod 
from  this  ()oint ,  at  varying  widths,  to  secure  an  elevation  3  foet  above 
the  flat  section  and  further  side  sloped  at  a  1  on  slope  to  existing 
or  altered  ground  surfaces. 

At  the  upstream  end  of  the  project,  from  about  1,550  to  920  feet 
upstream  of  Dorwin  Ave.,  the  channel  was  realined  and  a  pilot  channel  of 
10-foot  in  width  was  excavated.  Prom  the  near  point  (920  foot  above 
Dorwin  Ave,),  the  channel  was  widened  gradually  to  provide  an  overall 
jh-fool  wide  dished  section  with  a  10-foot  wide  flat  center  channel 
portion,  for  the  approach  to  the  drop  structure. 

Throughout  th;  entire  length  of  the  new  channel,  whore  general  rc- 
•  lincmcnt  was  made,  it  was  necessary  to  construct  channel  plug3  where  the 
old  crook  bed  intersects  the  new  channel.  Earth-fill  lcvcc  embankments 
were  cons^-icted  33  plugs  for  scaling  tho  existing  crook  openings.  At 
other  locations,  cut-off  channels  and  paved  gutters  vmro  provided  to 
direct  the  flow  of  water,  or  tho  drainage  from  tho  adjacent  areas,  into 
the.  new  channel.  Near  the  lower  end  of  the  project  just  upstream  of 
hallantyne  Hoad  the  channel  was  reduced  in  its  overall  width  and  confined 
to  a  narrower  paved  channel  flume  loading  into  the  existing  paved  channel 
just  downstream  of  Ballantync  Hoad.  This  portion  of  the  channel  is  paved 
with  prc-cast  concrete  blocks  on  the  bottom  and  side  slopes  leading  into 
the  concrete  flume.  All  dct.ils  of  the  channel  alincmcnt,  profiles, 
sections  and  appurtenances  arc  indicated  on  the  "as  built"  drawings, 

Plates  22  to  35.  inclusive, 

b.  Spoil  arms.  -  Pear  the  upstream  end  of  the  projoct 

.•  long  the  right  bank  the  contractor  secured  the  rights  for  and  constructed 
a  spoil  area.  Another  spoil  area  was  constructed  adjacent  to  the  left 
hunk  commencing  at  a  point  about  2,000  feet  downstream  of  Dorwin  Avenue 
and  extending  downstream  to  about  blest  Seneca  Turnpike,  In  this  area,  a 
0-foot  wide  brrm  v/ns  established  from  the  top  of  the  channel  bank  to  the 
toe  cf  the  spoil  area  bank.  Downstream  of  West  Scnoca  Turnpike,  along 
ti.  left  bank,  the  old  creek  channel  and  the.  mill  race  were  filled  in  and 
t  portion  of  the  area  between  the  mill  race  and  the  new  channel  was  used 
for  spoil  area.  At  other  locations  along  both  banks,  the  old  creek 
channel  was  filled  in  with  the  exception  of  the  portion  along  the  right 
bank  from  Ballantyne  Road  southerly  (upstream)  to  approximately  West 
Warrington  Hoad.  All  of  the  spoil  areas  were  graded  to  drain  either  into 
th  new  channel  or  into  other  drainage  facilities.  All  spoil  areas  and 
th> ir  graded  drainage  slopes  arc  indicated  on  the  "as  built"  drawings, 
Plates  23,  and  25  to  30,  inclusive, 

c.  Levee  embankments.  -  Fear  the  downstream  end  of  the 
project,  ju3t  above  B.allantync  Hoad,  levee  embankments  woro  constructed 
along  both  banks  of  the  new  channel.  The  lcvcc  on  the  left  bank  is  about 
1,400  feet  long  •-•ud  the  levee  or.  the  right  bank  is  about  1,000  feet  long. 
The  loveer  aro  earth-fill  embankments  10  feet  wide  on  top,  tho  top  surface 
r. hoped  for  drainage,  and  side  slopes  of  1  on  2^.  On  all  surfneos  of  the 
levee  unbanlonents,  6  inches  of  topsoil  h.us  been  placed  and  tho  surfaces 
seeded.  Details  and  locations  of  the  levee  embankments  arc  indicatod  on 
the  "as  built"  drawings.  Plates  2},  and  25  to  30,  inclusive. 
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d.  Drop  struct 'arc.  -  A  drop  structure  was  constructed 
upstream  of  end  passing  under  the  highway  bridge  at  Dorwin  Avenue.  The 
dro-  structure  consists  of  n  2j-foot  thick  concrete-paved  floor  with 
inlet  and  oeitlet  channel  floors  paved  with  a  2-foot  thick  precast  concrete- 
block  paving  set  on  a  9  inch  gravel  base.  Concrete,  cantilever- typo  re¬ 
taining  walls  were  constructed  along  the  left  and  right  banks  and  extend 
along  the  concretc-paved  flume  channel  and  the  precast  concrete-block 
paved  inli t  <v.u  outlet  channels  of  the  drop  structure.  Slopes  of  the 
inlet  and  outlet  channels  arc  paved  with  l\-foot  thick  concrete  blocks 
set  on  a  6"  -ravel  base.  Chain  link  fencing  3p  feet  high  was  erected 
on  top  of  the  retaining  walls.  Downstream  of  the  terminus  of  the  concrete- 
block  paved  outlet  channel,  additional  bank  protection  was  provided  by 
dumping  riprap  on  both  banks  of  the  channel.  Details  of  the  constructed 
features  of  the  drop  structure  arc  indicated  on  the  "as  built"  drawings, 
Plates  31  end  Sd. 

c.  Dr  a i nag  e  structure.  -  A  drainage  structure  was  built 
through  the  lrvcc  embankment  along  the  left  bank  of  the-  channel  about  S00 
feet  upstream  of  3allantync  Poad.  Twin  42-ineh-diamotcr  rcinforccd-con- 
crctn  pipes  wort  placed  in  the  levee  embankment  passing  through  a  rcin- 
f orc>.d-concrcte  mnnhol..  The  uncontrolled  inlets  of  the  pipes  arc  located 
on  the  landward  aid,  of  the  lever..  An  inlet  structure  was  provided,  the 
apron  and  walls  of  which  arc  paved  with  reinforced  concrete  and  the  ad- 
j  c  ,-t  banks  are  protected  from  erosion  by  precast  concrctc-block  paving, 
dhai'.r.elvard  of  the  center  of  the  levee  embankment,  a  reinforced  concrete 
manhole  woe  constructed  in  which  the  flow  of  water  passing  through  the. 
twin  pipes  is  controlled  by  means  of  manually  operated  sluice  gates.  Twin, 
k  -inch  '’iameter  reinforced  concrete  pipes  were  placed  through  the  cmbr.nlc- 
::t  from  the  manhole  to  the  top  of  the  channel  bank.  Outlets  of  the 
pipes  nr.  controlled  by  two  automatic  drainage  gates  mounted  on  the  wall 
of  an  outlet  structure.  The  apron  and  walls  of  the  outlet  arc  paved  with 
-  i nforccd-concretc  and  the  adjacent  banks  arc  protected  from  erosion  V 
pr. cast  concrete-block  paving. 

Tin.  manually  operated  sluice  gates  are  of  cast  iron,  rising  stem, 
uJ jurtubl :  side  wedges,  square  frames,  with  circular  openings  and  were 
svpnlie.d  by  the  Chapman  Valve  Mfg.  Co.  The  gates  arc  typed  by  the  manu¬ 
facturer  as  "42-inch  Table  Circular  Sluice  Gate  Assembly,"  The  gates 
are  controlled  by  means  of  hand-operated  floor  stands  mounted  on  the  roof 
of  the  ]•'  inforcod  concrete  manhole,  at  the  level  of  the  top  of  the  levee 
■  mb  w.loni.nt.  The  floor  stands  and  the  connocting  stems  for  the  gates  were 
J.so  supplied  by  the  Chapman  Valve  lifg.  Co,  and  are  listed  aB  their  Type 
: -10  floor  stand  with  indicators  to  denote  positions  of  the  sluice  gates. 

The  reinforced  concrete  manhole  is  rectangular-shaped  and  access  is 
provided  into  the  manhole  structure  by  moans  of  3/8  inch  thick-hinged 
s t. ( ••  1  cover  plates  set  into  the  roof  or  top  of  the  structure.  Wrought 
iro  .  rv  nholc  steps,  3 /4  inch  diameter,  were  set  into  the  wall  of  the 
structure  ‘0  facilitate  acccnr.  to  the  sluice  gates  located  at  the  invert 
of  the  manhole. 
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The  hC-inch  di.ujeter  automatic  drainage  "atos  located  at  the  outlet 
■ire  of  the  circular,  flap  rate  ty"o  supplied  by  Brown  and  3rown,  Inc,, 
lima,  Ohio,  and  arc  listed  ns  their  4,1- inch  diameter  circular  type  "M" 
automatic  drainage  gates. 

Location,  details,  sections  and  plan  of  the  drainage  structure  are 
indicated  on  Plato  34  of  the  "as  b\iilt"  drawings,  Cotails  of  the  sluice 
gates  and  drainage  gates  are  indicated  on  Plates  l4  to  21, 

f.  Concrete  flume.  -  At  the  downstream  end  of  the  project, 
...a  old  channel  prvin-  above  Ballantyno  Hoad  vns  removed  and  replaced  wit!', 
a  shorter  and  wider  section  to  provide  better  flow  conditions.  The  new 
channel  above  this  point  is  considerably  wider  than  the  paved  portion  and 
therefore  an  approach  section  and  a.  transition  section  Were  constructed  to 
reduce  the  overall  channel  width  to  the  existing  narrower  paved  portion. 

The  appro ■•ch  channel  is  paved  with  2-foot  thick  precast  concrete-blocks, 
tin  side  slopes  arc  protected  from  erosion  by  ll-foot  thick  precast  con¬ 
crete  b'ock  paving,  The  transition  section  channel  bottom  and  side  slopes 
\n  naveu  >  ith  reinforced- concrete.  The  21-foot  wide  clianncl  portion  and 
th<  adjacent  slope s  arc.  paved  with  rcinforc :d-concretc.  Intersecting  the 
r.  .w  paved  channel  portion  of  Onondaga  Creek,  along  the  right  bank,  e. 

v  rtical  walled  concrete  paved  flume  v>as  constructed  to  provide  for  the 
flow  of  Cold  Brook,  City  Line  Brook  and  local  drainage.  The  approach 
channel  to  this  flume  was  paved  with  2-foot  thick  precast  concrete  blocks 
-  t  on  a  9-inch  gravel  base  and  the  bank  slopes  were  protected  from  erosion 
by  "recast  concrete  block  paving  terminating  at  the  face  of  the  wing  walls. 
Tin:  vertical  faced  concrete  walls  were  extended  from  the  flume  to  provide, 
•'in:  walls  for  the  approach  channel  and  arc  located  at  the  top  of  the  bank 
sic.v  s.  Thai.,  link  fencing  3- foot  high  was  placed  on  top  of  the  wing 
walls,  the  fl-u.v  vail  and  along  the  top  of  the.  slope  paving  of  the  new 
creek  chan.w.l,  Th-  rca  behind  tin.  walls  and  top  of  banks  was  filled  in, 
■T'.-ich  to  drain  and  needed,  A  staff  gage  board  lias  boon  sot  into  a  re¬ 
cess  of  th.  right  concrete  flume  wall  approximately  feet  upstream  of  the 
downstream  cnii  of  the  right  flume  wall  at  Sta,  104  /  46,  Details,  plan 
■  nd  sections  of  the  flume  arc  indicated  or.  Plates  3 2  and.  33  of  the  "as 
built"  drawings,  Details  of  the  staff  gage  installation  are  indicated  on 
Plate  35. 

f 

g.  Diversion  ditch.  -  At  the  upstrcajn  end  of  the  project 
abovu  Dorwin  Avenue,  along  the  left  bank,  a  new  diversion  ditch  was  con¬ 
structed  tc  provide  for  the  flow  of  water  from  Dorwin  Spring,  and  the 
waste  wo. t..r  fro.-n  an  adjacent  gravel  pit.  This  ditch  joins  the  old  crock 
channel  which  has  been  plugged  downstream  of  this  intersection  and  di¬ 
verted  into  the  improved  creek  channel  by  means  of  a  cut-off  channel  thru 
the  left  bunk.  The  diversion  ditch  Is  two  feet  wide  at  the  bottom  with 
side  slopes  of  1  on  2.  Location,  plan  and  profile  of  the  Dorwin  Spring 
diversion  ditch  are  indicated  on  the  "as  built"  drawings  Plates  23  and  25. 

Thr  old  creek  channel  located  easterly  of  the  right  bonis  from 
fia.lla.r.tyni  Hoad  southerly  to  V.'c3t  l/arrington  Hoad  was  left  open  to  provide 
for  the  drainage  from  Cold  Brook,  City  Lino  Brook,  discharge  from  small 
storm  sewers  and  local  drainage. 
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h.  Control  weir.  -  At  the*  upstream  end  of  the  project  on 
Or. o '7'  Crock  approximately  l600  feot  upstream  of  Dorwin  Ave,,  a  3teel 
sheet  pile  weir  with  rod:  paving  was  constructed.  The  weir  consists  of 
12-foot  lengths  of  piling  driven  to  provide  an  overall  width  of  Si  feet 
■j  inches.  Hock  paving  3  feat  thick  was  placed  in  the  channel  for  distances 
of  10  feet  upstream  and  downstream  of  the  piling  over  the  entire  width  of 

the  weir.  The  plan  and  section  of  the  weir  are  shown  on  the  "as  built" 

dr.-wing,  Plate  67. 

P.  3ri  'geo.  Two  highway  bridges  and  one  foot  bridge  spanning 
the  now  crick  »U  non  cut  were  constructed  by  local  interests.  The  now  high¬ 
way  bridges,  are  located  at  Seneca  Turnpike  and  Horwin  Avenue,  and  the  foot 
bridge  is  located  r>t  the  lower  end  of  the  project  approximately  1,330  foot 
wr stream  of  Ballnnt./no  Hoad. 

6,  Project  signs.  Project  signs  have  been  placed  at  various 
locations.  These  signs  are  approximately  8  ft.  wide  and  4  ft.  high  set 
nu“ roxinately  4  f jet  above  ground  level  and  imbedded  4  feet  into  the  ground 
surrounded  V  concrete.  The  signs  ar  constructor  of  red  oak  planks  2" 

thick  and  the'  posts  arc  6"  x  6"  solid  oak.  lettering  denoting  the  project 

n:n  itc.  has  been  routed  in  the  planks  and  enameled  in  white.  Two 
lo.cque  red  sheet  m<  tal  castle  insignias  of  the  Ceres  of  Engineers  have  been 
attached  to  the  upper  corners  on  the  face  of  the  si. -ns*  The  entire  sign 
lias  been  coated  with  linseed  oil.  Th"  signs  an  located  at  the  following 
points: 

(1)  At  the  intersection  of  Hitchings  Hoad  and  the  access 
road  at  Onondaga  Dam. 

(2)  Alon;  the  right  bank  of  Onondaga  channel  downstream 
of  Ton/ in  Ave. 

(3)  Along  the  right  bank  of  Onondaga  channel  upstream 
of  W  .at  St  necc  Turnpike, 

(4)  Along  1  he  right  bank  of  Onondaga,  channel  upstream 
of  Ballnntyne  Hoad, 

2 .  Mel nt u nance 

1 .  Dam  and  Appurtenances. 

a,  EmbarJora.nt .  -  The  maintenance  of  an  earth  dam  is  a 
continuing  operation.  The  downstream  slopes  must  be  continually  inspected 
and  thi  repair  of  rain  washes  and  erosion  accomplished  as  quickly  as 
possible.  When  th.,  reservoir  is  filling  or  is  storing  water,  the  Super¬ 
intendent  shall  inspect  the  downstream  face  of  the  dam,  the  abutments,  and 
tki.  area  adjacent  to  the  downstream  face  of  the  dam  for  springs,  sand  boils, 
sloughing  away  of  embankment,  or  other  indications  of  leakage  through, 
around,  or  under  th..  dam.  When  the  reservoir  ic  emptying,  the  Superintendent 
shall  inspect  the  upstream  face  of  the  dam  and  abutments  for  slidoB  or  signs 
of  impending  slides.  The  upstream  slope,  which  has  a  blanket  of  riprap  ov«.r 
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i  ./ravel  Vioi',  must  br  inspected  and  rr  *i  "3  accomplished  as  the  need 
iherol’er  arises.  The  Hall  .Tivouncsc  Honeysuckle  plants  on  upper  portion 
;.f  the  ii  wr.Dimin  slopes  do  not  require  any  maintenance.  It  will  be 
;eo  s-.ary  to  ;;iakr  periolic  inspections  ar.d  to  replace  ary  dead  or  dying 
itir.ar  in  order  th.at  the  primary  purpose  of  the-  planting,  soil  stabilization, 
■ill  be  accompli  sited  over  the  entire  surface  of  the  embankment.  The 
ritunir.our  treated  "rave’  surface  roadway  or.  fop  of  the  dam  embankment 
aid  be  inspect i  "  and  repair  d  as  the  need,  therefore  arises.  The  diver- 
:  .iitcii  ’o anted  ar  the  left  abutment  should  be  inspected  and  any 

.hr::;  or  t:  .•  sh  accu.iwlatior  removed  from  the  ditch.  The  steel  wire  cable 
•lord,  ro i.3  and  concrete  posts  along  both  sides  of  the  roadway  require 
.  i  ri'  eic  inspection  and  maintenance  i r.  order  that  their  protective:  purpose 

■  b.  completely  realis'd. 

b.  works.  -  The  inlet  and  exit  channels  of  the  works 

,.i  '•  b  k  at  iris  of  any  debris  or  trosh  accumulation  that  night  impair 
fr:  flow  of  water  within  the  channels.  Aty  excessive  bank  erosion  or 
.•.she  s  should  be  repaired  and  any  bank  slides  v-  moved  from  the  channels  as 
poor,  as  nossibl  .  The  concrete  conduit,  the  concrete  outlet  structure  rnd 
t;.i  cr acre ti -lira  <1  stilling  basin  will  be  included  in  the  periodic  inspcc- 
tLo.n.  A..,.’  <  vi  lence  of  crac!:r.  in  or  spalling  of  the  concrete,  evidence  of 
..page  and  extreme  abrasions  should  b  .  noted  and  the  necessary  repairs 
v.d.  us  soon  as  practicable,  in  order  to  prevent  further  deterioration  of 
out  It.  f  works.  Ary  major  or  large  accumulation  of  debris,  which  tends 
*'  ir.  round  the  water  immediately  behind  the  installed  trash  rack  in  the 
1..1.  t  structure,  should  be  removed  immediately.  The  rock  paving  around 
•.  i.  take  structure  should  bo  inspected  periodically  me1,  any  displaced 
pnvir.r  immediately  replaced  in  order  to  prevent  serious  erosion  of  the 

■  ".b’-nkrvn f  of  the  dam. 


c.  Spillway  and  spillway  channel.  -  The  spillway  weir,  the 
■j.i liv.-.y  «;.ilf  and  floor,  uu1  the  triangular  control  weir,  should  be  in- 
s p ■  ot'.i  ’ •  riodically.  Any  cracks  in  or  spalling  of  the  concrete  and 
-..x trr.no  abrasions  should  be  noted.  The  construction  joints  should  be 
'XT' fully  •  nominee  and  any  displacement  of  the  joint  material  that  requires 
r  placement  noted,  Veep  holes  and  the  drainage  manholes  on  the  banks 
should  b'  inspected  for  proper  functioning.  Inspections  of  the  unpaved 
■’•fior.  of  th'-  spillway  channel  should  a.l so  br.  made  periodically  to  dctcr- 
••  !r<  ary  accumulation  of  debris,  bank  erosion  washes  or  slides  that  might 
imp  ■  ir  tin:  flo •./  of  water  within  the  channel.  All  necessary  repairs  to  the 
cvucret'  structures  should  be  made  as  soon  as  practicable  to  insure  the 
overall  stability  of  the  spillv/av  structure,  Accumulations  of  debris, 
l  ..rr,  or  other  s r.ags  should  be  removed  from  the  sp i  1  lway  channel  as  soon 

possible.  Periodic  inspections  should  be  made  of  the  manhole  structures, 
V.  r.luict  gat.. r.  and  the  automatic  siphons  located  in  thw  manhole  struc- 
v;r  Ir.  the  fall,  the  sluice  gates  may  be  opened  temporarily  and  after 
the  wot  r  ha 8  left  th>  Manholes,  the  rump  nits  and  the  automatic  siphons 
ho  :le  be  inspe  cted  and  all  debris  and  sediment  removed  from  the  sump  pits 
and.  round  the  automatic  siphons.  After  cleaning,  the  sluice  gate  should 
b  closed  and  1.  ft.  closed  for  the  wint'  r.  The  chain  link  fencing  on  top 
r :  tv-,  walls  should  b.  inspected  to  make  sure-  that  it  has  not  become  looscn- 
from  its  mountings  in  the  wall,  and  the  fencing  loosened  from  its  tics 
to  the  r.  il  supports .  The  fencing  should  be  repairod  and  painted,  when 
c cr.-.ary,  to  y,  store  it  to  its  original  condition. 
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d.  Gage  house  and  i.agt,  -  The  exterior  and  interior  sur¬ 
face  r>  of  the  gaga  house  vails,  roof  nnc  floor  should  bo  inspected  to  deter- 
;,.ira  an;  crocks  due  to  settlement  or  other  signs  of  deterioration.  The 
interior  of  the  g.-igo  house  should  be  maintained  in  a  neat  and  orderly 
fashion  and  ary  necessary  repairs  to  the  structure  should  be  made  immedi¬ 
ately  to  prevent  any  further  deterioration.  The  automatic  recording  gage 
will  require  ordinary  maintenance,  changing  of  charts  and  checking  of 
eguipmi  nt  for  efficient  operation.  The  intake  pipe  should  be  kept  clean 
to  insure  a  free  flow  of  water  through  the  pipe  leading  to  the  gage  well. 

.  Settlement  gages,  Piezometers  and  Staff  gage.  -  To 
maintvr.ur.ee  is  requir'd  for  the  settlement  gages  and  piezometers.  The 
bronze?  numerals  and  the  enameled  steel  marker  pirates  of  the  staff  gage 
should  V  inspected  nor iodically  to  make,  sure  that  they  have  not  bocomc 
loose  from  their  mountings.  Any  chips  in  the  enameled  surface  of  the 
marker  plat'  s  should  he  touched  up  with  similar  color  enamel  paint  to 
nvi  vent  rust  in;  of  th<  metal. 

f ,  Ch(  cl  slant.  -  A  suggested  form  of  check  sheet  for 
reporting  conditions  found  cfiring  periodic  inspections  of  the  dam  and 
a opurtenar.ee s  is  giv.  r.  in  Plate  10. 

2.  Access  road  to  dan.  Periodic  insn.. ct ions  of  the  roadway 
re  resuirec.  to  determine  any  breaks  or  cavities  in  the  road  surface,  con¬ 
dition  of  the  shoulders  and  erosion  or  washes  of  the  adjacent  banks  or 
fill  embankment:..  Repairs  should  be  mode  immediately  to  restore  the  road¬ 
way  and  shoulders  to  their  original  condition.  Inspection  of  the  concrete 
.'■utters  and  catch  basins  should  be  made  and  all  debris  that  would  impair 
the  fro  •  flow  of  e-tor  in  the  gutters  and  catch,  basins  should  be  removed 
immediately.  Ary  necessary  repairs  should  be  made  as  soon  as  practicable. 
The  reinforced  concrete  cattle  pass  should  also  be  inspected  with  a  view 
t  determining  its  stability  for  main to. .ning  the  roadway  over  the  structure. 

Reservoir.  Periodic  inspections  of  the  reservoir  area  arc 
i-  >  uired  to  determine  any  silt  deposits,  debris  and  trash  r.ccumulations 
rad  dumping  of  materials.  nho  frequency  and  extent  of  cleaning  operations 
c-'.n  b1'  determine"'  best  b-  cumoricncc.  The  removal  of  dead  or  diseased 
trees  in  th>  reservoir  area  is  imperative  so  t’aat  they  will  not  be  washed 
downstri :  m  into  the  outlet  works  or  become  r.n  obstruction  in  the  spillway 
chonrp  1 .  Whir,  the  reservoir  has  Impounded  water  during  periods  of  high 
:  tag  ;;  nn<j  later  the  drav/down  has  been  effected,  an  inspection  of  the 
reservoir  are;-,  should  b«.  madv  to  determine  if  any  isolated  pools  remain 
-  ft  r  the  drawdown.  There,  pools  should  be  investigated  to  determine  if 
any  fish  have  been  stranded  .-.rid  if  possible,  the  fish  should  be  caught  and 
remov'd  to  flowing  streams.  The  isolated  pool  arias  should  be  filled  and 
leveled  to  the  remainder  or  the  reservoir  floor  to  prevent  formation  of 
similar  pools  during  other  high  stage  periods. 


IP 


4,  Channel  improvement 3. 

a .  Channel  n  and  fl oodw'iv  . 

V  “  xnagruph  (g)  ( l)  of  the  regulations  pertaining  to 
fh.ar.ne '  s-  an.  flood ways  directs  the  Superintendent  to  make  periodic  in¬ 
spections  ar.u  take  inncdiate  steps  to  remedy  any  adverse  conditions  dis¬ 
ci  n.-o-t  by  such  inspections  ana  to  provide  for  any  periodic  repairs  and  all 
cleaning  t!  t  may  he  required  to  restore  the  channel  to  its  improved  cross 
section  and  be trom  profile. 

2.  All  debris  should  be  cleared  from  the  channel  as  it 
collects  add  It  lenn.'  floating  debris  which  restricts  the  free  unobstructed 
flow  of  water.  Particular  attention  should  bo  give  .?  to  any  shoaling  that 
may  occur  b- -tween  restricted  openings  such  as  bridge  openings.  Shoals, 
cr.ngs  and  oth<  :-  debris  should  be  removed  from  the  channel  me  floodway 
'-.r.nually,  preferably  during  the  latter  part  of  the  fall  season,  so  that 
the  channel  .-.nil  flood  wav  will  be  utilized  to  its  full  capacity  during 
hi-h-wi  t, r  syring  flews, 

4,  All  debris  such  as  tree  stumps,  trees,  trash,  and 
as:,  a,  r< mcvi e  from  the  channel  or  from  the  floodway  should  be  demo  si  ted 
is.  appropri.  to  dumping  grounds.  Shoaled  material  removed  from  the  channel 
nay  bo  deposits d  in  the  snoil  areas  described  in  paragraph  VIII. A. 4b,  ana 
graded  to  conform  to  the  slope  as  constructed.  ITo  material  shall  be  de¬ 
posited  betw-  cn  tV  top  of  bank  and  the  existing  levees, 

4,  ITo  material  of  any  kind  3hall  bo  deposited  in  the 
flo'dwny  beyone  the  upstream  limit  of  the  overall  im-orovejnent  as  any 
'.v  t  rial  so  deposited  would  be  washed  downstream  during  periods  of  high 
at or  causing  ar.  excessive  shoaling  in  the  channel,  thereby  reducing  its 

capacity  and  c'ficiincy. 

2«  Paragraph  (a)  (vi)  of  the  regulations  directs  the 
i  n  rir.tenc.ent  to  bo  certain  that  approach  and  egress  channels  adjacent 
to  th-  improved  channel  or  floodway  arc.  sufficiently  clear  of  obstructions 
and  ci -.bris  to  pe  rmit  proper  functioning  of  the  project  works.  Weeds, 
debris  or  other  obstructions  should  bo  removed  from  the  tributary  channels 
and  ditches  annually,  at  the  same  time,  the  project  works  arc  restored  to 
tin  ir  improved  conditions, 

G.  A  suggested  form  of  check  sheet  for  reporting  con¬ 
dition-.'  found  during  periodic  inspections  is  given  in  Plate  11. 

b«  Spoil  areas.  -  Materials  deposited  in  the  spoil  areas 
-‘escribed  in  paragraph  VIII, A. 4b,  may  be  placed  to  any  desired  elevation, 
but  should  be  placed  so  as  not  to  cause  gullies  or  washes  in  the  surface 
of  the  existing  levee.  All  materials  should  be  graded  to  conform  to  the 
existing  slope  to  provido  for  drainage  to  the  existing  drainage  facilities. 
Hate-rial:;  so  placed  and  graded  should  be  seeded. 
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c.  Levee  embankment.  -  The  pertinent  requirements  for 

i"  \nctt  as  nt-  tod  in  the  regulations  are  generally  self-explanatory. 

Should  Inspection  disclose  conditions  that  are  potentially  dangerous, 
immediate  corrective  measures  should  ho  taken  to  prevent  further  deteriora¬ 
tion.  The  maintenance  of  sod  on  levees  is  particularly  important,  and 
activities  detrimental  to  its  growth  should  bo  discouraged.  These  include 
burning  of  existing  grass  and  brush,  burning  of  trash,  burrowing  of  rodents, 
•.-authorized  traffic,  and  digging  for  worms  by  fisherman.  Sod  is  the  •first 
line  of  def  osl  against  erosion  and  all  barren  snots  should  be  reseeded  as 
soon  os  practicable.  Prior  to  seeding,  it  is  rc conn ended  that  fertilizer 
having  an  analysis  of  5-10-5  be  applied  at  the  rate  of  15  pounds  for  1,000 
square  feat.  A  good  blend  of  grass  seed  should  be  obtained  and  sown  at  the 
rate  of  3  pounds  per  1,000  square  feet.  Routine  mowing  of  grass  to  a 
minimum  height  of  four  inches  and  cutting  of  weeds  before  they  go  to  seed 
art  beneficial  to  so.'  growth  anc'  will  prevent  development  of  Berious  in¬ 
festations  that  can  bo  corrected  only  by  extorsive  renovation  and  reseeding. 
Regular  maint-  nance  and  repair  should  be  scheduled  and  accomplished  by  the 
Sup<  rint--nd>.nt  to  insure  that  the  levee  will  be  maintained  in  the  best 
possible  condition.  A  suggested,  form  of  check  sheet  for  reporting  condi¬ 
tions  found  during  periodic  inspections  is  given  in  Plate  12. 

d.  Drop  structure  and  concrete  flume  structure.  -  The  walls 
an.  -fleer  o.  both  the  drop  structure  and  flume  structure  arc  constructed 

of  reinforced  concrete  of  varying  thicknesses.  These  structures  should  bo 
in op.  cted  periodically  and  notes  made  of  any  cracks  or  spalling  of  the 
concrete,  or  ...rtr<  me  abrasions.  The.  construction  joints  should  be  care¬ 
fully  •  or  mined  and.  any  displacement  of  the  joint  material  or  any  material 
that  r<  quires  roplaci.mv.it  noted  and  repairs  thereto  made  a.c  deemed  neces¬ 
sary.  Additional  inspections  of  the  walls  which  form  a  part  of  the  struc- 
vir>  ..re  n ~co ss.-ry  to  insure  that  they  arc  b>  ing  kept  in  the  best  possible 
conditions  and  that  no  circumstances  arise  which  would  endanger  the  stabil¬ 
ity  of  the  wall.  Irradiate  steps  should,  be  taken  to  eliminate  cncroach- 

,  t'  prevent  accumulation  of  trash  and  debris,  to  insure  that  no  fires 
.a.  being  built  near  the  wall,  and  to  effect  repairs  found  necessary  by  the 
inspections.  The  chain  link  fencing  set  into  the  top  of  the  walls  should 
b..  inspected  to  make  sure  that  it  has  not  become  loosened  from  its  mountings 
in  the  wall  and  the  fencing  loosened  from  its  tics  to  the  rail  supports. 

The  f .  .icing  should  be  repaired  and  painted,  when  noccssary,  to  restore  it 
to  its  original  condition.  The  rock  paved  inlet  and  outle't  channels  of 
the  drop  structure,  the  rock  paved  approach  channels  to  the  concreto  flume 
•  •..id  the  precast  concrete,  block  paving  should  also  bo  inspected  periodically. 
Any  riprap  paving  or  concrete;  block  paving  displaced  due  to  undercutting, 
scouring,  or  erosion,  shall  be  replaced  so  as  to  restore  the  paving  or 
bu:k  protection  to  tin.  conditions  indicated  on  the  "as  built"  drawings. 

Any  evid  nee  of  unusual  undercutting,  erosion  or  abnormal  conditions  of 
t  it  rock  or  concrete  block  pavin'*  should  be  reported  in  order  that  neces¬ 
sary  remedial  mcasvtrcs  nay  be  t  ken.  The  staff  gage  should  also  be  In- 
s  j.;ct>.u  to  make  sure'  it  h-.s  not  become  loosened  from  its  mountings.  The 
condition  of  the  face  of  the  gage  board  should  be  noted  and  repaired  or 
painted  when  necessary  to  restore  it  to  its  original  condition,  A  sug¬ 
gested  form  of  choc.):  eh  et  for  reporting  conditions  found  during  periodic 
inspections  33  given  in  Plate  13. 
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c.  Drainage  structure.  -  Provision  for  maintenance  of  the 
construct cd  drainage  facilities  are  given  in  paragraph  (d)  (l)  of  the 
reflations.  The  inspections  at  the  intervals  indicated  in  paragraphs 
VII. E.  and  F.  of  this  manual  arc  to  insure  that  inlet  and  outlet  channels 
Vid  pipes  or  culverts  are  free  from  trash  and  debris;  that  the  drainage 
gates  are  unobstructed,  in  proper  alinement,  and  operating  freely;  that 
the  pines  and  heaowalls  are  in  good  condition;  that  no  erosion  is  occur¬ 
ring  'hich  will  endanger  the  headwall  structure;  and  that  no  fires  are 
’a  ir.T  built  in  eioes  and  structures,  The  regulations  require  that  drain- 
arc  "gates  :  ad  valves  on  drainages  structures  shall  be  examined,  oilcu, 

.•up’  trial  operated,  at  least  once  every  90  days".  Debris  and  ice  at 
outlets,  which  nay  block  the  a\’.tonatic  drainage  ~ates  in  open  as  well 

■  s  in  closed  position,  should  ho  removed  as  part  of  the  regular  mainten¬ 
ance.  A  suggested  form  of  check  sheet  which  provides  for  reporting  the 
conditions  founa,  is  given  in  Plate  13. 

f,  Diversion  ditch.  -  Periodic  inspections  of  the 

diversion  ditch  and  the  old.  Onondaga  Creek  channel  should  be  made,  In- 
r  actions  •'nd  maintenance  should  conform  to  requirements  set  forth  in 
p.'.r.vraph  (g)  (l)  of  the  regulations  pertaining  to  channels  and  floodwavs 
v.v!  .he  suggested  means  of  accompli  shin  this  work  as  stated  in  paragraph 
V.!  1 1  P.  port  of  these  inspections  should  be  included  with  the 

r-  ..'ft  for  the  channels.  Provision  has  boon  de  in  item  9  of  Plate  11 
for  reporting  conditions  found  in  the  Dorwin  Spring  diversion  ditch. 

g.  Control  weir.  -  Paragraph  (h)  of  the  regulations 

■  rov.lde.3  fo”  the  maintenance  of  miscellaneous  structures  which  were 
constructed  •  s  o  pv.rt  of  the  protective  works  and  other  structures  which 
function  as  0  part  of,  or  affect  the  functioning  of  the  protective  works, 
'fk.  control  v.’clr  should  bo  included  in  the  periodic  inspections.  Any 
v.cessive  bank  erosion  or  washes  adjacent  thereto  should  be  repaired 

■  nd  an,'  d i stilact  i  riprap  should  be  restored  to  its  original  location  and 
cross  section  In  order  that  the  stability  of  the  steel  sheet  piling  will 
not  b«.  a  dang  red  by  securing  action  of  the  waters  passing  over  the  struc¬ 
ture. 


\ .  Srirlgcs.  The  tv/o  highway’  bridges  and  the  foot  bridge  con- 
sh'i'jk  d  by  local  interests  will  al  so  require  periodic  inspections,  hain- 
t'  •'.■.nee  of  the  highway  bridges  and  the  foot  bridge  do  not  roquirc  any  extr 
••re  i  ••.ary  naint'  nance.  The  State  of  ITow  York  provided  these  bridges  and 
will  of  necessity,  maintain  them  in  accordance  with  their  proscribed 
st  n 'bards  for  maintenance. 


b.  Project  r.jgns.  The  four  project  signs  should  be  inspected 
■  ir.a  11-  and  in  the.  spring  of  each  year,  each  sign  should  bo  washed  and  a 
co  'ting  of  linseed  oil  placed  over  the  entire  face  of  the  sign,  the  posts, 
r.  th  t~ck  of  the  sign.  Every  ?  years,  in  conjunction  with  the  spring 
rr.-ih.t'  r.-nce,  the  white  enamel  placed  in  the  routed  lettering  should  be  rc- 
rt;  r.i  led  •'no  the  Castle  insignias  re- lacquered. 
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IX.  OPERATIOit 


A.  Dam,  outlet  works t  access  road  and  reservoir  area.  Ho  operation 
is  re'uired  for  any  of  these  features  of  the  project  works. 

2,  Hoad  barricade.  The  road  barricade,  located  at  the  intersection 
of  the  access  road  and  the  westerly  end  of  the  dam,  should  be  kept  locked 
lr‘  prevent  unauthorized  vehicles  from  using  the  road  on  top  of  the  dam. 

C.  Sc  ;~e . 

1.  The  automatic  recording  water  level  gage,  records  the  clcva- 
tio..  of  the  pool  in  the  reservoir  behind  the  dam.  The  cage  was  installed 
by  th:  United  Stater  Geological  Survey  and  instruction  pamphlets,  and 
manufacturer1  5  catalogs  v;ere  placed  in  the  gage  house,  as  well  as  a  tope 
for  checking  gags .  It  is  requested  that  the  pamphlets  and  catalogs  remain 
in  the  gage  house  suitably  placed  so  the  t  they  rare  available  to  the  per¬ 
sonnel  servicing  or  checking  the  gage. 

if.  The  Superintendent  should  arrange  for  personnel  to  change 
*h<  charts  on  the  gage  weekly'  and  service  and  check  operations  of  the 
g-.ye  at  th>  s;jm  time.  The  weekly  charts,  recording  the  water  levels, 
"hould  be  nailed  directly  to  the  District  Engineer,  Corps  of  Engincors, 

.‘>uf  'a.lo  District,  Engineer  Park,  Buffalo  7»  Hew  York. 

D .  S_. ttlr.mcnt  gages. 

1.  Headings  to  ascertain  the  elevation  of  the  settlement  gages, 
in  order  to  determine  possible  settlement,  should  be  taken  once  every 
six  (6)  months. 


k,  The  following  bench  marks  can  bo  used  in  determining  the 
lev',  tions  of  the  settlement  gages: 

BEECH  MARKS  -  OHOITDAGA  DAM 


USED  DM 

::o. 

1  Elevation 

583.46 

USED  3i<: 

Ho, 

3  » 

509.4o 

USED  3M 

Vo, 

4  " 

463.65 

TBM  !’o. 

1 

fl 

503.03 

TDM  !To. 

o 

c. 

It 

517.03 

TBM  Vo, 

3 

ff 

475.06 

Bronze  olug  600  ft.  south  of  Sta 
19  00  CL  Dam 


8  /  00  CL  Dam 

Chisel  mark  north  end  of  monolith  #13 
Sta  103  /  70,  spillway  channel,  cast  wall 

Chisel  mark  north  end  of  monolith  #7 
St^  10P  /  IP. 75,  spillway  channol, 

east  wall 

Chisel  mark  on  northwest  corner  of 
conduit  manhole  cover  frame,  Stn 

3 11'  4  23 
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BENCH  MASKS  -  ONONDAGA  DAM  (contd) 


T3M  No. 

4 

Elevation 

495.60 

Chisel  mark  on  southwest  corner  of  siphon 
manhole,  west  wall,  Sta  104  /  56 

O 

y-  ^ 

n 

r.< 

5 

IT 

517.2s 

Nail  in  stump  !K)0  ft,  north  of  Sta  2  -f  72 

west  abutment  CL  Dam 

T3M  No. 

d 

If 

507. sg 

Chisel  mark  on  southeast  corner  of  head- 
wall  for  west  abutment  drain,  300  ft. 
north  of  Sta  3  /  75  CL  Dam 

NBK  No. 

7 

tl 

470.36 

Hail  in  tree,  400  ft.  north  of  Sta  8  /  00 

T3ii  No. 

II 

'23.20 

Chisel  marl:  on  southeast  corner  of  north 
catch  basin  at  Sta  2  /  72.5  CL  Dam 

:r:.  No. 

r 

n 

523.66 

Chisel  mark  on  northwest  corner  of  gage 

well  house,  Sta  17  i  10  Cl  Dam 

"j.  A  -s'ir; jested  form  for  recordin'  the  settlement  gage  readings 
is  nr  follows: 

se;i-an:t;al  report  on  settlement  gage  readings 


Remarks : 


Submitted 


Title _ 

4.  The  completed  form:-,  should  be  submitted  to  the  District 
Engineer,  Corps  of  Engineers,  U.  S.  Army,  Buffalo  7*  N,  Y,  Graphic 
records  of  settlement  and  water  elevations  in  the  gages  will  be  maintained 
by  the  Corps  of  Enginocrr. 


Piezometers 


y 


K 


1.  Readings  t:  dctern:iru;  the  elevation  of  the  water  in  the 
various  pie-ouet ers  should  be  taken  as  follows: 

During  normal  conditions  -  once  every  six  months 

Pea!:  reservoir  stupe  -  when  pea1-  stage  of  reservoir  pool 

exceeds  elevation  475  feet 
After  drawdown  -  immediately  after  drawdown  to  the 
approximate  normal  elevation 

2,  Headings  to  determine  t,he  ground  water  elevation  in  the 
settlement  gages  arc  also  desired  at  the  same  intervals  as  stated  above. 
The  water  surface  can  be  referred  to  the  top  of  the  pipe  and  the  surface 
elevation  determined  from  the  elevation  of  the  top  of  pipe  recorded  in 
the  latest  semi-annual  settlement  gage  reading. 

.  The  elevation  of  the  water  in  the  gages  may  bo  determined 
through  the  use  cf  an  electrical  device,  that  has  given  satisfactory 
results.  Personnel  of  the  Syracuse  field  area  office  of  the  Corps  of 
Pr.rincors  usee  this  device  and  it  is  suggested  that  the  Superintendent 
contact  the  Puffalo  District  office  for  details  of  construction  and 
operation  of  the  device  and  that  a  similar  device  be  constructed  for 
the  use  of  State  uersonn-  1. 

4,  A  sug~ .  r.4- ed  form  for  recording  the  ground  water  elevation 
t as  follows: 

PEP  CPI  OF  GROUED  WATER  ELEVATI  OPS  IE  PIEZOMETERS  AHD  SETTLH-iEPT  GAGES 


Cnor.dago  Dam  Report  i"o, _ 

P.lev.  of  Reservoir  pool _ _ _ _  Date  of  observation 


fry-  ' 

'  (J)  ‘ 

(TT 

:  '  W  ~~  ~ 

LOCATIOE  OP 

SO'TiDING  TOP  OF 

:  ELEV.  OF  WATER 

GAGE 

ELEV.  OF  TOP  OF  PIPE 

PIPE  TO  WATER 

:  (in  Feet  - 

•10. 

( in  Feet) 

(in  Foot) 

:  Col.  2  -  Col.  3) 

?Z  -  1 


PZ  -  2 


etc, 
SG  -  1 


SC-  -  2 


etc. 


Remarks: 


Submitted 


IS 


Title 


F .  Spillway 


1.  Mo  features  of  the  spillway  require  operation.  It  is  desired 
to  maintain  a  chc  ck  on  the  possible.  change  in  alinement  of  the  concrete 
spillway  channel  walls.  For  this  purpose  there  has  beer,  established  a 
network  of  case  lim  s,  oriented  in  relation  to  the  center  line  of  tho  dam, 
are'  a  system  of  measurement  check  points.  Location  and  description  of  the 
survey  system  for  the  movement  cluck  are  indicated  on  Pintos  65  and  66, 

L.  It  is,  suggested  that  the  Superintendent  schedule  a  survey 
pr rt  •  to  obtain  a  check  on  tht  walls  semi-annually . 

;.  ?..  suits  of  the  surv.  v  should  be  forwarded  to  the  District 

In •  i.  -or,  Corps  of  Fn.-ir.corc,  Buffalo  District,  immediately  after  they 
Lav.  be.  r.  >1.  trrmiiu  . 

*»,  The  sluice  rate  in  ach  manhole  should  be  raised  to  an  open 
-ositioi.  during  the  summ*-  r  reason  and  }o"er<'d  to  a  completely-closed 
irrition  during  the  winter  season,  Fair  in-  and  lowering  of  the  sluice 
;,at  can  be  accomplished  through  tu  m.-anal  operation  of  the  handwheel 
lift  mi''  rhe  screw  etc.:  which  have  bf>-  e  provided  inside  of  each  manhole. 

G.  Channels  a/.d  flood way.  Paragraph  (g)  i  )  of  the  Regulations 
pro  -ides  f or  patrolling  the  channels  •:uria,-  -mriodc  of  high  water.  Par¬ 
ticular  attention  should  be  giv.  r.  tv  th<.  collection  of  drift  materials 
at  bridges,  Such  material  should  be  promptly  removed  or  serious  damage 
result.  The  Regulations  furth  r  require  that  "The  improved  channel 
floodwtiy  shell  be  thoroughly  tnn;v  ctcd  i:m~.'  diately  following  each  major 
high  water  pinin'.  Ac  socr.  as  practicable  thereafter,  all  snags  and 
nth  :r  debris  shall  be  removed  er.d  all  damage  to  banks,  or  other  flood 
control  structures  repaired." 

K,  Levees.  Among  the  requirements  for  operation  given  in  paragraph 
(t)  (2)  of  the  Regulations,  the  provision  for  patrolling  levees  during 
flood  periods  is  of  prime  importance,  Thi  patrolman  should  be  alert  and 
observant  to  locate  possible  sand  boils,  unusual  wetness  in  the  land  slope 
id.,  indications  of  slides  or  sloughs,  scouring  action  and  low  reaches 
of  levee  that  may  b<  overtopped,  and  to  sec  that  no  other  conditions  exist 
which  may  endanger  the  structure.  Immediate  stc-ps  will  be  taken  to  con¬ 
trol  any  condition  which  endangers  the  levee  and  to  repair  the  damaged 
section  as  soon  as  practicable, 

I •  Drop  structure, _ concrete  flume  structure  and  control  weir.  Mo 

features  of  these  structures  require  operation, 

J.  Drainag*  structure.  Paragraph  (d)  (2)  of  the  Regulations  requires 
that  whenever  flood  conditions  are  evpcctcd,  the  drainage  gates  will  be 
inspected  and  .”11  sticks  or  other  obstructions  which  may  interfere  with 
th.ir  proper  functioning  shall  be  removed.  Automatic  gatos  shall  be 
closely  observed  'until  it  is  ascertained  that  they  arc  securely  closed. 

The  manually  operated  gates  shall  be  closed  as  necessary  to  prevent  inflow 
of  flood  water  from  the  creek  channel  into  the  area  behind  the  levee. 
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The  manually  operated  gates  ere  In  'Villa  -.  a  safety  precaution  age  inst 
backwater  from  the  creek  channel  1  ■  th  automatic  flap  crates  on  the  creek- 
side  (outlet)  of  the  drainage  structure  i--.il  to  close  due  to  obstructions. 
The  drainage  structure  shall  be  inspector’  frequently  during  floods  to 
> cternine  whether  seepage  is  trkinr  place  along  the  lines  of  its  contact 
'  ith  the  embanlruent.  Immediate  j-^'-t.'s  shall  be  taken  to  correct  any  adverc*' 
con:’ it  ions. 


K.  Diversion  ditch.  “p-T;. ’  i-  r.  >•<-  •  ire;.-T.ts  for  the  diversion  ditch 

a  re  considered  to  be  similar  u  the  r«  auiremants  for  channels  and  flood- 
wags  rs  stated  in  p iragraph  ( g)  ( •  )  of  the  Regulations  and  paragraph  IX. G 
of  this  mutual. 

X.  EIC-H  WATET-.  STAGFS 

A.  G.-ner.al.  The  beei..  or  urni.'.o~'  areas  of  Onondaga'  Creek  are  as 
fr  Hows:  avevf  ‘.'a  da.  about  eo,l  u-:  rr-  niler;  at  the  upper  end  of  the 
channel  improv.  in-uts  in  th  ■  city  Gy  icunr  ( at  Dcrwin  Avenue)  89.3 
square  miles;  at  t:-.  low,  r  .  :;s  a;  ■  channel  improvements  (at  Ballantync 
uond)  >h,2  squar  ml  j,  s  :  a  ■  at  th.  of  Onondaga  Creek  108.9  square 

-::i  lea.  Th.-.  total  ' rai  nag*.  i  cr. '-utively  small  in  both  length  and 

width,  and  it  i.  no*  pcssibi*  it  •  al-Yi  rh  food  warning  'facilities  or  an 
intensive  flood  fightin.  erqa.iiz.'  t ion.  It  is  therefore  imperative  that 
the  dam  ar.d  apmrti..  .nets,  th*  r<  s  rv*~. ir,  t.'  channels,  the  floodway e, 
t-h(  level'.;,  ar.h  ail  f  th.  str-'cvir-s  he  maintained  in  accordance  with 
the  T(  gulationr. ,  ir.  erii.r  that  thi*,  may  efficiently  serve  their  flood 
••rot<  cti**-n  pun. or*  tr  t'u  .'‘-.11  cr  acitv  :f  t\r  improvements. 

2.  Gy  .  rat  ion.  Th.-.  d.-j..  and  r r"- i ••  will  collect  the  waters  re¬ 
el  ait.  i:.-  from  in.tr>  "*  rainfalls,  jr.cw--i.lt  on  both,  over  the  upper  portions 
r  i  the  watershed  a..d  c  is charge  the  waters  so  impounded  through  the  unregu- 
iat.'i  outlet  works  p>t  .•  rate  which  will  r.ot  cause  high  water  stages  down- 
ctri-m,  based  or.  th.  natt  of  di » charge  t hrough  outlet  works  a  flow  of  water 
will  cor.tir.uf  to  pans  through  th*  u*v-a  downstream  of  the  dam  after  the 
rains  have  subside'.  This  will  require  an  intended  surveillance  of  the 
channel  improvements  and  urobrbl.  operation  of  the  drainage  structure 
■T.til  thf  reservoir  has  been  drawn  down.  Rules  and  regulations  for 
operation  of  the  improvements  duri.ir-  flood  stages  or  high  water  stages 
li-vc  be,  n  discussed  in  other  pertinent  paragraphs  of  the  manual.  It  is 
;.ot  intended  to  restrict  the  Superintendent,  or  others  concerned  to  a 
rigid  set  of  rules,  h'ifficult  conditions  can  usually  be  mot  by  the 
methods  suggested,  together  with  inden-  ndent  initiative  and  action  along 
the  lines  of  sound  engineering  principles, 

C.  Flood-c.  urgency  plan.  In  accordance  with  the  requirements  of  the 
Corns  of  Engineers,  ”.  S.  Army,  the  Buffalo  District  has  prepared  a  "Flood- 
Zut.rge  ncy  Plan"  in  which  the  resronsioilitics  and  procodurcs  of  the  Buffalo 
District  before,  durinr,  nr.:'  after  flood  ocriods  are  outlined.  This  manual 
includes  basic  data,  maps,  personnel  argeniaat.ion  for  flood  emergencies  and 
all  information  recess. art'  to  insur  prompt  action  under  flood  emergency 
con  itions.  Copi.  s  of  th  "Eloo.’-Ln,.  m  ncy  Plan"  have  been  distributed  to 
all  interested  .and  affected  agencies.  Additional  copies  may  be  secured  from 
the  District  Enginci r.  Corps  of  Engineers,  U.  S.  Army,  Engineer  Park, 
i* l agar"  and  Bridge  Streets,  Buffalo  7,  "cw  York. 
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donate  structures  snail  oe  examined, 
,1.  and  trial  operated  at  least  once 
el  y  90  days.  Where  drainage  struc¬ 
tures  are  provided  with  stop  log  or  other 
emergency  closures,  the  condition  of  the 
e^'pment  and  Its  housing  shall  be  fn- 
!■  ted  regularly  and  a  trial  Installation 
olhe  emergency  closure  shall  be  made 
afleast  once  each  year.  Periodic  Inspec¬ 
tions  shall  be  made  by  the  Superintend¬ 
ed  to  be  certain  that: 

■  1  Pipes,  gates,  operating  mechanism, 
rtlap.  ahd  headwalls  are  In  good  con¬ 
dition; 

til)  Inlet  and  outlet  channels  are  open; 
■x’ll)  Care  Is  being  exercised  to  prevent 
til  accumulation  of  trash  and  debris 
u<|  the  structures  and  that  no  fires  are 
being  built  near  bituminous  coated  pipes: 
(lv)  Erosion  is  not  occurring  adjactnt 
‘he  structure  which  might  endanger 
ater  tightness  or  stability, 
rmedlate  steps  will  be  taken  to  re¬ 
damage.  replace  missing  or  broken 
parts,  or  remedy  adverse  conditions  dls- 
clw'"d  by  such  Inspections. 

I  '  Operation.  Vs  henever  high  water 
cel  itlons  Impend,  all  gates  will  be  In¬ 
spected  a  short  time  before  water  reaches 
the  Invert  of  the  pipe  and  any  object 
*V"h  might  prevent  closure  of  the  gate 
shl  i  be  removed.  Automatic  gates  shall 
b<|  osely  observed  until  It  hai  been  as¬ 
certained  that  they  are  securely  closed. 
Manually  operated  gates  and  valves  snuu 
bej  ’osed  as  necessary  to  prevent  Inflow 
off  ood  water.  All  drainage  structures 
Ini  ‘vees  shall  be  Inspected  frequently 
during  floods  to  ascertain  whether  seep¬ 
age  is  taking  place  along  the  lines  of 
contact  with  the  embankment, 
edlate  steps  shall  be  taken  to  cor- 
rev.  any  adverse  condition. 

ie>  Cltisure  structures — '  1  >  Mainte¬ 
nance  Closure  structures  for  traffic 
oil  logs  shall  be  Inspected  by  the  super- 
tn  j  ;dent  every  90  days  to  be  certain 
tha. 

(1)  No  parts  are  missing; 
yi)  Metal  parts  are  adequately  cov¬ 
er!  with  paint: 

I  H  All  movable  parts  are  in  satls- 
faJ.jry  working  order. 

llvi  Proper  closure  can  be  made 
promptly  when  necessary; 

I  Sufficient  materials  are  on  hand 
fol  ne  erection  of  sand  bag  closures  and 
this  the  location  of  such  materials  will 
be  eadlly  accessible  In  times  of  emer¬ 
gency 

fols  and  parts  shall  not  b"  removed 
ther  use.  Trial  erections  of  one  or 
closure  structures  shall  be  made 
once  each  year,  alternating  the  struc¬ 
tures  chosen  so  that  each  gate  will  be 
ertf  ed  at  least  once  In  each  3-year  pe¬ 
ri™  Trial  erection  of  all  closure  struc- 
tulv shall  be  made  whenever  a  change  is 
made  In  key  operating  personnel.  Where 
railroad  operation  makes  trial  erection  of 
a  I  isure  structure  Infeasible,  rigorous 
InJ  ctlon  and  drill  of  operating  per- 
soJlel  may  be  substituted  therefor 
Trial  erection  of  sand  bag  closures  Is  not 

f  'red  Closure  materials  will  be  care- 
checked  prior  to  and  following 
periods,  and  damaged  or  missing 
shall  be  repaired  or  replaced  Im¬ 
mediately. 

1 1>  Opera  Mon  Erection  of  each  mov- 
abtf  closure  shall  be  started  In  sufficient 
till  to  permit  completion  before  flood 
wal-s  reach  the  top  of  the  structure 
sill.  Information  regarding  the  proper 
method  of  erecting  each  Individual  cloe- 
urdBtructure,  together  with  an  estimate 
of  le  time  required  by  an  experienced 
rr>Sto  complete  Its  erection  will  be  given 


age 

th! 

In{ 


in  nm  (ipera'tun  and  Ma  r'-  r  ■  a-  ■' 
uai  which  will  be  iurnisl.i '■<>■  ,,,  >  > 

upon  completion  of 'he  pre ' l"1  Cl  -' 

structure.'  will  be  tnsp-rii  :  • . .i- 

during  flood  periods  to  aMtr"i 
undue  leakage  is  occurring  *••<.«! 
drains  provided  to  care  for  ordinary  :r -  ik 
age  are  functioning  properly  nears  r 
floating  plant  shall  rot  be  allowed  '  ' 
tip  to  closure  structure.'  ,-,r  to  'I..'.:-,. 'V' 
passengers  or  cargo  over  them 

(f)  Pumping  plants  -  n  <  Mu:-, 

nance  Pumping  plants  shall  be  In  ltd 
by  the  Superintendent  a;  intervals  not 
to  exceed  30  days  during  flu'd  scatonj 
and  90  days  during  off -flood  -.eav'iis  to 
insure  thal  all  equlpmeiil  is  in  rd-r  *-r 
Instant  use.  At  regular  Inter. ids  .  r..  •  r 
measures  shall  bo  lakcn  to  pro.  .!-"  : 

cleaning  plant,  buildings  and  equ'priient 
repainting  as  necessa’-y.  and  bib-ica'ing 
all  machinery  Adequate  sunpiie-.  of 
lubricants  for  all  types  of  maci.uie'  fuel 
for  gasoline  or  diesel  powered  equipment 
and  fttish  lights  or  lanterns  for  emergency 
lighting  shall  be  kept  on  hr-nd  e.t  'ii 
times.  Telephone  service  s;ia!'  <>•  n .  ;  u - 
talned  at  pumping  plants  A'c  <.|.!lp- 
ment.  Including  switch  gear  run-?  in 
ers,  motors,  pumps,  valves  an;  £5Uv> 
shall  be  trial  operated  nr.-l  die-  V: ' - 1 1  at 
least  once  every  90  days  hVggei  ’>ms 
of  all  Insulation  shall  be  ir.’xl-  ■> 1  •  1  r  - 
wiring  has  been  subjected  to:  .  i'J  i-ic-O- 
ness  and  otherwise  at  intervals  r.o1  '  ■ 
exceed  one  year.  A  record  shall  be  k-t'l 
showing  the  results  of  such  fens  W-. 
mg  disclosed  to  be  In  an  unsatlsfaevorv 
condition  by  such  tests  shall  h,  be  light 
to  a  satisfactory  condition  or  shall  be 
promptly  replaced  Diesel  and  g:>  dine 
engines  shall  be  started  at  such  mi  r  i  ¬ 
vals  and  allowed  to  run  for  such  euigd. 
of  time  as  may  be  necessary  to  insi  re 
their  serviceability  In  times  of  em  r- 
gency.  Only  skilled  electricians  and  me¬ 
chanics  shall  bo  employed  on  tests  and 
repair*  Operating  personnel  for  the 
plant  shall  be  present  during  tests.  Any 
equipment  removed  from  the  station  for 
repair  or  replacement  shall  be  returned 
or  replaced  as  soon  as  practicable  and 
shall  be  trial  operated  after  reinrial- 
lation.  Repairs  requiring  removal  of 
equipment  from  the  plant  shall  be  maue 
during  off -flood  seasons  Insofar  as  prac¬ 
ticable 

(21  Operation.  Competent  operators 
shall  be  on  duty  at  pumping  plants  when¬ 
ever  It  appears  that  necessity  lot  pump 
operation  Is  imminent.  The  operator 
shall  thoroughly  Inspect,  trial  operate, 
and  place  In  readiness  all  plant  equip¬ 
ment.  The  operator  shall  be  familiar 
with  the  equipment  manufacturers’  In¬ 
structions  and  drawings  and  with  the 
"Operating  Instructions”  for  each  sta¬ 
tion,  The  equipment  shall  be  operated 
In  accordance  with  the  above-mentioned 
“Operating  Instructions"  and  care  shall 
be  exercised  that  proper  lubrication  Is 
being  supplied  all  equipment,  and  that  no 
overheating,  undue  vibration  or  noise  Is 
occurring.  Immediately  upon  final  re¬ 
cession  of  flood  waters,  the  pumping  sta¬ 
tion  shall  be  thoroughly  cleaned,  pump 
bouse  sumps  flushed,  and  equipment 
thoroughly  Inspected,  oiled  and  greased. 
A  record  or  log  of  pumping  plant  opera¬ 
tion  shall  be  kept  for  each  station  a  copy 
of  which  shall  be  furnished  the  Distrlc: 
Engineer  following  each  flood. 

(g)  Channels  and  Aood wavs  —  ( 1 1 
Maintenance.  Periodic  inspections  of 
Improved  channels  and  floodways  shall 
be  made  by  the  Superintendent  to  be 
certain  that: 

(I)  The  channel  or  floodway  Is  clear  of 
debris,  weeds,  and  srlld  growth; 


ui  i  rhe  channel  or  floodway  Is  not 
.ring  restricted  by  the  depositing  of 
waste  materials,  building  of  unauthor  - 
i'od  structures  or  other  encroachments; 

Oil  >  The  capacity  of  the  channel  or 
flooaway  Is  not  being  reduced  by  the 
formation  of  shoals; 

(lv)  Banks  are  not  being  damaged  by 
rain  or  wave  wash,  and  that  no  slough¬ 
ing  of  banks  haa  occurred; 

<v  Riprap  sections  and  deflection 
dikes  and  walls  are  in  good  condition; 

*  vi)  Approach  and  egress  channels 
adjacent  to  the  Improved  channel  or 
flood  way  are  sufficiently  clear  of  obstruc¬ 
tions  and  debris  to  permit  proper  func¬ 
tioning  of  the  project  works. 

Such  inspections  shall  be  made  prior  to 
the  beginning  of  the  flood  season  and 
other  ise  at  Intervals  not  to  exceed  90 
days  Immediate  steps  will  be  taken  to 
remedy  any  adverse  conditions  disclosed 
by  such  Inspections.  Measures  wtu  be 
taken  by  the  Superintendent  to  promote 
the  growth  of  grass  on  bank  slopes  and 
earth  deflection  dikes.  The  Superin¬ 
tendent  shall  provide  for  periodic  repair 
and  cleaning  of  debrla  basins,  check 
dams,  and  related  structures  as  may  be 
necessary. 

i2 1  Operation.  Both  banks  of  the 
channel  shall  be  patrolled  during  periods 
of  high  water,  and  measures  shall  be 
taken  to  protect  those  reaches  being  at¬ 
tacked  by  the  current  or  by  wave  wash. 
Appropriate  measures  shall  be  taken  to 
proven  the  formation  of  Jams  of  ice  or 
debris.  Large  objects  which  become 
lodged  against  the  bank  shall  be  re¬ 
moved.  The  Improved  channel  or  flood- 
way  shall  be  thoroughly  Inspected  imme¬ 
diately  following  each  major  high  water 
period.  As  soon  as  practicable  there¬ 
after.  all  snags  and  other  debris  shall  be 
removed  and  all  damage  to  banks,  riprap, 
deflection  dikes  and  walls,  drainage  out¬ 
lets,  or  other  flood  control  structurea 
repaired. 

(h)  Miscellaneous  /actuate  —  (1) 
Maintenance.  Miscellaneous  structures 
and  facilities  constructed  as  a  part  of 
the  protective  works  and  other  structurea 
and  facilities  which  function  as  a  part 
or,  or  affect  the  efficient  functioning  of 
the  protective  works,  shall  be  periodically 
inspected  by  the  Superintendent  and  ap¬ 
propriate  maintenance  measures  taken. 
Damaged  or  unserviceable  parts  shall  be 
repaired  or  replaced  without  delay. 
Areas  used  for  ponding  in  connection 
with  pumping  plants  or  for  temporary 
storage  of  interior  run-off  during  flood 
periods  shall  not  be  allowed  to  become 
filled  with  slit,  debris,  or  dumped  ma¬ 
terial.  The  Superintendent  shall  take 
proper  steps  to  prevent  restriction  of 
bridge  openings  and,  where  practicable, 
shall  provide  for  temporary  raising  dur¬ 
ing  floods  of  bridges  which  restrict  chan¬ 
nel  capacities  during  high  flows. 

(2)  Operation.  Miscellaneous  facul¬ 
ties  shall  be  operated  to  prevent  or  re¬ 
duce  flooding  during  pe-*"ds  of  high 
water.  Thoee  facilities  constructed  as 
a  part  of  the  protective  work*  shall  not 
be  used  for  purposes  other  than  flood  pro¬ 
tection  without  approval  of  the  District 
Engineer  unless  designed  therefor.  (41 
8 tat.  1571, 50  Btat,  >77;  and  M  Slat,  gag; 
33  U.S.C.  701c;  701c-I)  (Hags,  t  August 
1944.  Cl  SPIWF) 

[seal]  J.  A.  Duo, 

Major  General. 

The  Adjutant  General. 

I  r  R  Dec.  4*-ia3M;  PUeS.  August  tS.  1S44: 

9:44  t.  m.| 
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TITLE  S3 — NAVIGATION  AMI 
NAVIGABLE  WATERS 

Chapter  II — Cor  pa  of  Engineers.  War 
Department 

Part  308 — Flood  Control  Rioclations 

MAXNTXNANCT  AND  OPERATION  or  FLOOD 
CONTROL  WORKS 

Pursuant  to  the  provisions  of  section  3 
of  ttie  Act  of  Congress  approved  June  22, 
1938.  as  amended  and  supplemented  (49 
8 tat.  1871;  50  6tat.  877.  and  55  Stat. 
838;  S3  U.  8.  C.-  701c;  701c-l),  the  fol¬ 
lowing  regulations  are  hereby  prescribed 
to  govarn  the  maintenance  and  opera¬ 
tion  of  flood  control  works: 

i  208.10  Local  /food  protection  t corks, 
maintenance  and  operation  ol  structures 
and  faculties — ia>  Creneral.  ill  The 
structures  and  facilities  constructed  by 
the  United  States  for  local  flood  protec¬ 
tion  shall  be  continuously  maintained  In 
such  a  manner  and  operated  at  such 
times  and  for  such  periods  as  may  be 
necessary  to  obtain  the  maximum 
benefits 

(2i  The  State  political  subdivision 
thereof,  or  other  responsible  local 
agency,  which  furnished  assurance  that 
It  will  maintain  and  operate  flood  cen¬ 
tral  works  In  accordance  with  regula¬ 
tions  prescribed  by  the  Secretary  of  War. 
as  required  by  law.  shall  appoint  a  per¬ 
manent  committee  consisting  of  or 
headed  by  an  official  hereinafter  called 
the  "Superintendent."  who  shall  be  re¬ 
sponsible  for  the  development  and  main¬ 
tenance  of,  and  directly  In  charge  of.  an 
organization  responsible  for  the  efficient 
operation  and  maintenance  of  all  of  the 
Structures  and  facilities  during  flood 
periods  and  for  continuous  inspection 
and  maintenance  of  the  project  works 
during  periods  of  low  water,  all  without 
cost  to  the  United  States. 

(3)  A  reserve  supply  of  materials 
needed  during  a  flood  emergency  shall 
be  kept  on  hand  at  all  times. 

(4)  No  encroachment  or  trespass 
which  will  adversely  affect  the  efficient 
operation  or  maintenance  of  Ihe  project 
works  shall  be  permitted  upon  the  rights- 
of-way  for  the  protective  facilities. 

(6 1  No  Improvement  shall  be  passed 
over,  under,  or  through  the  walls,  levee*. 
Improved  channels  or  flood  ways,  nor 
shall  any  excavation  or  construction  be 
permitted  within  the  limits  of  the  proj¬ 
ect  right-of-way.  nor  Shall  any  change 
be  made  In  any  feature  of  the  works 
without  prior  determination  by  the  Dis¬ 
trict  Engineer  of  the  War  Department 
or  his  authorized  representative  that 
such  Improvement,  excavation,  construc¬ 
tion.  or  alteration  will  not  adversely  af¬ 
fect  the  functioning  of  the  protective 
facilities  Such  Improvements  or  alter¬ 
ations  os  may  be  found  to  be  desirable 
and  permissible  under  the  above  de¬ 
termination  shall  be  constructed  In  ac¬ 
cordance  with  standard  engineering 
practice.  Advice  regarding  the  effect  of 
proponed  Improvements  or  alterations 
on  the  functioning  of  the  project  and  in¬ 
formation  concerning  methods  of  con¬ 
struction  acceptable  under  standard  en¬ 
gineering  practice  shall  be  obtained  from 
the  District  Engineer  or.  If  otherwise 
obtained,  shall  be  submitted  for  hJs  ap¬ 
proval  Drawings  or  prints  showing 
such  Improvements  or  alterations  as 
finally  constructed  shall  be  furnished  the 
Dlatrict  Engineer  after  completion  of  the 
work 


1  •  *•  .*  'JlWj  • 

.IiUiiU4.ll.  a.  .  .  i  >  *' 

tiie  -v  .  •  '■u’  inspec¬ 
tion.  mtair.u-  >.  _.f  the 

protect! w  a 

>7)  'Jilt  i  .  •  •'  .....  hi*  au¬ 
thorised  reprttM'i.Ui  d u.  have  ac¬ 
cess  at  all  Upir s  u  a.;  ,  •  :  <  i  the  pro¬ 

tective  ^ork.*- 

(8>  Main t*- **.  >,!  lepalra 
which  thp  IXsi :  .-t  l  r.^nci  r  u-o.vos  tiec- 
P8A»ry  ahail  h-  •.  r  >  r  marir. 

'9-*  A»jpM>pr s.;u.l  be 
taken  by  iociii  n..th.  .  ..a1.  .  v.nure  that 

the  actlvHjes  ./  «■  .  m .  anikatlovu 

operatlni?  pubfh-  f>:  y  -  utt  2  files  con¬ 
nected  with  il*.o  \  5  •:.*  a.  are  co- 
ordii>a*4'd  wit 1  •  ,;  »  i  in'end- 

eni's  oi  jiHJi  it.  -  .if  'i  v>eriod^. 

<10*  T?;i*  'Aii.  c..  furnish 

local  w.'i  O;* and 

M&intehunc*  Mun  •  *'  ■  i,  l  orrpieted 
project,  or  .<  p  irate  ■*.•*■ p».?t  thereof, 
to  assist  them  hi  f-r-  t,.,-  o-u  *heir  ob¬ 
ligations  under  thrv  rc*:»Jiationis. 

tb-*  Levees-  -  <  1 »  The 

Superintendent  shoii  provide  at  all  times 
such  maintenance  a*  .tu.v  1><?  required  to 
tnaure  aerviceabilky  A  ihc  lares  in 
time  of  flood.  Mi  ftau.  W!  ;,haL  taken 
to  promote  the  fctcwtfi  o'-  vsl.  extermi¬ 
nate  burrowing  h  i.  provide 

for  routine  niowuu  .  tin-  grous  and 
weeds,  remo.-t '  >1  win  tn. r i.  and  drift 
deposits,  aru:  i»  or,  ■  of  dsmi-gf'  i-auie<l  by 
erosion  or  ):tvr  .'(■■.  ■  -  AVunr  prac¬ 
ticable.  nu-a.su! rs  *;u  v  ‘.A.-n  tn  retard 
bark  eiosirn  bi  pU'.  s  I  ajjoivs  or 
rluer  suitable  . l  w;i>  1  f  r:i  rlverward 
of  the  levees.  Penm  .  in:  f  '  ; - .oa  sbsU 
be  made  by  the  to  insura 

that  the  above  r  .mm*  n-r  <  r-  measures 
are  being  effectr.cS',  .  arrie.i  ->ut  and, 
further,  to  be  certs u. 

•’I*  No  tuiusii.ti  sei;  . "e.eiit,  sloughing, 
or  material  loss  of  irsii  f>i  lovre  croaa 
section  has  taken  r  o'  . 

'lit  No  raving  has  occurred  on  either 
the  land  side  or  ih-.  r  .  <  r  :rde  of  ,he  levee 
which  might  affect  iv  sushi'  ,v  of  the 
levee  section 

<lii>  No  seepage,  sMurated  areas,  or 
sand  bolls  are  occurring 

flvi  To-  dra...  go  systems  and  pres¬ 
sure  relief  wells  are  in  good  woiklng  ren¬ 
dition,  and  that  such  faculties  are  not 
becoming  clogged, 

ivi  Drains  through  the  levees  and 
gates  on  said  dra%s  are  Ip  good  working 
condition: 

t vl >  No  revetment  work  or  riprap  haa 
been  displaced,  washed  out.  or  removed; 

(vll)  No  action  Is  being  taken,  such 
as  burning  grass  and  weeds  during  In¬ 
appropriate  seasons,  which  will  retard 
or  destroy  the  growth  of  sod ; 

( vlll  >  Access  roads  to  and  on  the  levee 
are  being  properly  maintained; 

<lx>  Cattle  guards  and  gate*  are  In 
good  condition; 

lx)  Crown  of  levee  Is  shaped  so  as  to 
drain  readily  and  roadway  thereon.  If 
any  la  well  shaped  and  maintained; 

ixl)  There  Is  no  unauthorized  grazing 
or  vehicular  traffic  on  the  levees; 

dll'  Encroachments  are  not  being 
made  on  the  levee  right-of-way  which 
might  endanger  <he  structure  or  hinder 
lta  proper  and  efficient  functioning  dur- 
In  times  of  emergency 

Such  Inspections  shall  be  made  im¬ 
mediately  prior  to  the  beginning  of  the 
flood  season:  immediately  following  each 
major  high  water  period,  and  otherwise 
at  Intervals  not  exceeding  90  daya,  and 
such  Intermediate  times  as  may  be  neces¬ 
sary  to  Insure  thr  best  possible  car*  of 


me  levee  immediate  step*  ru,  oc  sun 
to  correct  dangerous  condition*  discloseu 
by  such  inspections.  Regular  mainte¬ 
nance  repair  measures  shall  be  accom¬ 
plished  during  the  appropriate  season 
as  scheduled  by  the  Superintendent. 

(2>  Operation.  During  flood  periods 
the  levee  shall  be  patrolled  continuously 
to  locate  possible  aand  bolls  or  unusual 
wetness  of  the  landward  slope  and  to  be 
certain  that: 

Hi  There  are  no  indications  of  slides 
or  sloughs  developing; 

(ill  Wave  wash  or  scouring  action  Is 
not  occurring; 

(ill)  No  low  reaches  of  levee  exist 
which  may  be  overtopped; 

( iv*  Nb  other  condltiorts  exist  which 
might  endanger  the  structure. 

Appropriate  advance  measures  will  be 
taken  to  insure  the  availability  of  ade¬ 
quate  labor  and  materials  to  meet  all 
contingencies.  Immediate  steps  will  be 
taken  to  control  any  condition  which 
endangers  the  levee  and  to  repair  the 
damaged  section. 

(c)  tfyod  walls. — (l)  Maintenance. 
Period:,  inspections  shall  be  made  by  the 
Superintendent  to  be  certain  that; 

(I)  No  seepage,  saturated  are**,  or 
sand  boils  are  occurring; 

(U)  No  undue  settlement  haa  occurred 
which  affects  the  stability  of  the  waU  or 
Us  water  tightness; 

(111)  No  trees  exist,  the  roots  of  which 
might  extend  under  the  wall  and  offer 
accelerated  seepage  paths; 

<lv>  The  concrete  has  not  .undergone 
cracking,  chipping,  or  breaking  to  an 
extent  which  might  affect  the  stability 
of  the  wall  or  Its  water  tightness; 

(v)  There  are  no  encroachments  upon 
the  right-of-way  which  might  endanger 
the  structure  or  hinder  its  functioning 
in  time  of  flood; 

(vl)  Care  is  being  exercised  to  pre¬ 
vent  accumulation  of  trash  and  debris 
adjacent  to  walls,  and  to  insure, that  no 
fires  are  being  built  near  them1; 

(vll)  No  bank  caving  ecsvMtteia  exist 
riverwerd  of  the  wall  which  might  en¬ 
danger  Its  stability; 

(vUt)  Toe  drainage  systems  and  pres¬ 
sure  relief  wells  are  In  good  working  con¬ 
dition.  and  that  such  facilities  at*  not 
becoming  dogged. 

Such  Inspections  shall  be  made  Imme¬ 
diately  prior  to  the  beginning  of  the  flood 
season,  immediately  following  each  ma¬ 
jor  high  water  period,  and  otherwise  at 
intervals  not  exceeding  90  days.  Meas¬ 
ures  to  eliminate  encroachments  and  af¬ 
fect  repairs  found  necessary  by  such  In¬ 
spections  shall  be  undertaken  Immedi¬ 
ately.  All  repairs  shall  be  accomplished 
by  methods  oooeptable  In  standard  en¬ 
gineering  practice. 

(3)  Operation.  Continuous  patrol  of 
the  wall  shall  be  maintained  during  flood 
periods  to  locate  pandbls  leakage  at  mon¬ 
olith  Joints  or  supags  underneath  the 
wall.  Floating  plant  or  boate  will  not  be 
allowed  to  lie  against  or  tt*  up  to  the 
walL  BbouM.it  become  neosasvr  during 
s  flood  emergency  to  pom  anchor  eablea 
over  the  won.  adequate  measures  shall 
be  taken  to  protect  the  concrete  end  con¬ 
struction  Joints,  immediate  steps  shell 
be  taken  to  correct  any  oonditAn  which 
endangers  the  stability  of  the  well. 

(d>  Drataag*  structures —  ( 1 )  MahsU- 
rrance.  Adequate  measures  shall  be  taken 
to  Insure  that  inlet  and  outlet  channel! 
are  kept  open  and  that  troth,  drift,  or 
debris  is  not  allowed  to  accumulate  mot 
drainage  structures.  Rap  gate*  and 
manually  operated  gates  and  valves  on 
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NEW  YORK  STATE 
DEPARTMENT  OF  PUBLIC  WORKS 
DISTRICT  NO. _ 

CHECK  SHEET  FOR  INSPECTION  OF  ONONDAGA  DAM  AND  RESERVOIR 
LOCATED  ON  ONONDAGA  CREEK,  ABOUT  4  MILES  SOUTH  OF 
SYRACUSE,  N.  T. 


Inspected  by 


Location  -  Conditions  -  Recommendation 


1,  Dam  one.  uppiirter.ances 
A.  Upstream  slope 

of  embanionent  _ 

3.  Riprap  on  unstream 

slope  _ 

C.  Concrete  stairway  on 

an  stream  slope _ 

D.  Downstream  slope 

of  embankment  _ 

E.  Rook  toe  on 

downstream  slope _ _ 

J.  Ha.  11  Japanese 

Ho -ley  suckle  plants, 
on  downstream  slope _ _ 

G,  Roadway  on  top 

r,  f  d  aj : _ 

H.  Guard  Rails  and 

posts  nlorv:  road  _ 

r.  Outlet  structure 

—  Concrete  conduit _ 

3.  Concrete-lined 

stilliry  basin  _ 

C.  Concrete  intake 

structure  _ _ 

D.  Trash  racks _ _ 

E.  Rock  pavin.p _ 

F.  Intake  channel _ _ _ 

(l)  Riprap  lined  slopes  _ 

C.  Exit  channel-unlined  _ 

l.  Spillway  and  spillway  channel 

A.  Approach  channel  _ 

2.  Concrete  weir _ _ 

C,  Concrete  lines 

spillway  race  channel  _ 

D,  Tv  1  ai.pular  control  weir  _ 

E,  Outlet  channel  unlined  _ 

(1)  Concrete  paved 

bottom  portion  _ 


PLATE  10 


I 

I 

I 

I 


E.  Rod:  lined  gutters 
G.  Iron  /-.nard  railing 
on  top  of  walls  ___ 
•' .  5 ago  House 

A.  Exterior  _ 

B.  Interior  _ 

C.  Gage  _ 

h.  Staff  rare 

A.  Bronze  numerals  _ 

B.  Enameled  marker 

plate  s _ 

b.  Access  Road  to  d.-im 

A.  "oaivay _ 

3.  Shoulders  __ 

C.  Concrete  cutters 

E.  Catch  basin  _ 

E.  Cattle  pass  _ 

7.  Reservoir  e.rea 


RES: 


I 

I 

I 

I 

I 

I 

I 


PLATS  10  (Cont'd) 


PLATE  12 


BROWN  &  BROWN,  INC 


Printed  In  U.  S.  A. 


Lima,  Ohio,  U.  S.  A, 
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THE  CHAPMAN  VALVE  MFQ.  CO 

INDIAN  ORCHANO.  MASS. 
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STETSON-OALE  UTICA  NT 


UNCLASSIFIED 


NATIONAL  DAM  SAFETY  RROORAM.  ONONOAOA  DAM  I  INVENTORY  NUMBER  NY  — ETC(U) 
JUN  81  J  B  STETSON  DACVSl-81-0009 


coups  07  ::  s.  Aiuy 

Vie.  of  the  J.-j  <!!'•)  <'t  l rr.;r 
BUFFALO  DISTRICT 
Engineer  r".rk 

iTiey.ra  and  Lridrc  Stria  tr, 
.r.ffolo  7.  ?:,w  York 
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,\HF  INCLUDED 


’JliDBP  SEPAH.'  Til  Cv  VF7 . 


?L.-.r::s  is  ,o  „i 


Detail  ■:vr\!i;\r  •  for  -K'"  Gates  with 

floor tart:  furnished  by  the 
Ck.-.:v\t  V  lvi  hfg.  Co.  and  installed  in 
dr.  r.trucUu’o  on  Onondaga  Channel 


PLACES 


"Ac  7  ;1  l t  ’’  •*••• vir.-^s  of  channel  improvements 

on  f'O.on.i  ,  Greek 

"As  A’ ■  i  1 "  Gviwlwo  of  Onondaga.  Dam  and 
e.nnurt  tracer 


PLACES  f;' 


hover.. .nt  eh  ck  of  spillway  walls, 
Or.orAar-. 


"As  Built"  drawing  of  weir  on  Onondaga 
Creek  Channel 
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APPENDIX 

Pcport  on  the  Pish  and  Wildlife  Resources  for 
Onondaga  Rosorvoir  Project  and  Downstroam  Improve¬ 
ments,  Onondaga  Creok  -  hy  United  States  Depart¬ 
ment  of  the  Interior. 

HOT  REPRODUCE) 
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lagtoa  7,  Binghamton  8gb*Of(lc« 
Scat*  Office  Building 
44  lwl*x  Scr**c 
Binghamton.  Hew  York  13901 
(407)  773-7763 


i 

June  8,  1978 


Joseph  A.  Foley,  P.E. 

Chief,  Design  Branch 
0.8.  Any  Corps  of  Engineers 
1776  Niagara  Street 
Buffalo,  New  York  14207 

Dear  Mr.  Foley: 

Enclosed  are  the  reports  for  the  Movement  Check  of  the 
Sptllkay  Walls,  and  the  readings  on  the  Settlement  Gages 
and  PlezosMtsrs. 

As  time  allows,  we  will  take  readings  on  plesometers 
9-12. 

Sincerely, 


Henry  C.  Carryhl 

Regional  Flood  Central  Engineer 
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SEMI-ANNUAL  REPORT 


MOVEMENT  CHECK  -  SPILLWAY  CHANNEL  WALLS 


Project:  Onondaga  Dam 


Report  No 
Date  ' 
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